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more Commodious than any» and more 
Comprehenfive than all, that have yet 
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11. A ColkSlion of ExercifeSy accommodated 
to the various Occafions of Bufinefs, and coa- 
trivd for the Eafc of Teachers: being dif- 
pofd, partly (under each rule) Alphabeti- 
cally, for the readier recourfe > partly (under 
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L N D 6 N/ MDCCXLIX. 

Printed for James Hodges, at the Looking-Glafs^ 
over-againft St. Magnus's Churchy London-Bridge. ' 

Price, Bound, 2 J. 6d. 



{ iii) 




PREFACE. 



IF the reader fhall find the title of this piece wr/* 
fied hy th work (which it was defignd he fhould) 
J. there will be no need of an Apology for adding this 
fyuem to the multitudes of arithmetics, that have 

been already publ|fht. 1 have, therefore, only to 

add, in order to give the reader a more precife idea 
of what I have aimd-at, that i 

The Dire£tiom^ which I have given for the 
performance of the operatioi^ and the application 
of the rules ; are contrivd to begin with the name <^ 
each of them ; the better to ftart the train of ideas, 
that will naturally arife after the foiH;;d of the leading, 
^ord.^— -— -How eafily, above all things, the do£trin 
of numbers flips out of the mind \ every body, that is. 
not in conftant pra£tife of it, muft be very feniible. 
ICht bed fecurity s^infl this uiic^rtaihty feems to ba 
a fet of rules, quite detacht from all examples, and 
obfervations thereupon ; which are apt to emoarrafs 
the mind, and leave it at a lofs (for want of due di- 
ftinftionj how much the memory ought to be charg'd 
with. I have therefore (hereby) provided againft this 
inconvenience: and not only given the rules diiiin£l, 
and full enough for' fixing the idea of what they are. 
defignd to teach : (Y. paragraph 9^ but have thrown 
them into verfe : that they may be the more cafily 
learnt,. the more firmly retaind, and the more readily 
recolleSed, on any occafion.— ^Thus advantageous 
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iv Preface 

•vwll this peculiarity Tie to the learner ; and, confe- 
qaemly, to the teacher : befide that it will fave him , 
tli|^4i^t}efi-d?udgery of writing fiair; in every copy- } 
b^k:, ' feme imperftd flc^tches of tables, and direMi- "' 
oik 'Under -ev^ry^head of rules atrtf operations ;* which • 
is now the common method : though, for ought I can 
lee^ it anfwers no other purpofe than that of makinfi^ 
a fliow of thJ^ir defscterity in writings ftrJkiftg, an$ 
fteoaflungV which ha#-nothing to* do --with the art ^ 
felf ; aifid cao be of no value but to amufe and dazzle 
th^ illiterate. !Z . 

t In thf V^rfes f i^^hich hare the cadence of Iktin hexa^ 
ntetefs) the accent, which fe added to afdertairi th«?^ 
rig^t readitig of them^ dtnotcs the firft fyilable of* a' 
dft<l^yl ; or that the two followln'g fyllables are to be* 
proiK)urtc*d*fliort. 3. ' 

. As i9 the. Nctef (which arc chiefly cicemplifitationsi^ 
oF, the text) they arc fo layd-out as to ftrike the cy^5^ 
for the readier rifefciice, -aifd eafier application*. 4 

For Partictdari (bcfitdfe feveral ' things ' nevf \xt th^ 
moft coiifiderri)tt artidt^^' care has been takeit, front* 
a- great nteibfer of Ae bdl iyftcms, tofeUef the f CSi-" 
dieflways, aridclevereftcompendiums. 5 

Thi Cftntpafi of' tbewhciffis in 134 verfcs, inclttdm^ 
l-j- for the account ctf cQtns^ v^eightSj and' meafufes ;* 
wiich (bcfide the ath^antagfe of beiiig eafily gbt byl 
heart, arid certainljrremembferdj do completely aftfwer 
all the purpofcs of the* largeft tables ; and miy morCC 
fefdy be depended-on than the beft. And I wffl vcn* 
ture to add that they contain a great deal more tiian itf 
to be met-widl in any, or (indeed) all thefyfiems, 

that have been hitherto publiflit. -But the WhoUof. 

what is commonly taught in fchobh^ and Afl that ihtge-^' 
nerality of peoplt^ in bujintfs^ have occajton for (to-*- 
wit, the four operations, with the rules of ReHuflidn,*' 
Proportion, and Praftife) are fully taught in about 50 r 
verfe$ ; which it will be very convenient, as \i is v«y" 
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tafy^ to gcNby-hea rt ' ■ . Edr the Reftj which there 
is much lefe occafion for in ordinazy airairS) the reader 
(as he ihall like beft) may . • either charge his memory 
yriih the rules • . or familiarize the prac^fe by dint of 
application, in the fame manner as in other ijr&ein*, 
according to the common ufage. 6 

. jIs to the Plan of the work^ it is drawn-up \fx the 
nmemonic form ; a method not yet generally reCeird: 
but, whatever prejudices may ariie in people's minds 
againft it^ on account of its novelty ; it will be found, 
up9n trial,^ both eafy, and ufeful.— — By the key to 
the. art,, as. exhibited in .the frontifpiece, it is evident 
that a child may be made mafter of it^ in lefs tbaA ' 
half an hour's time*; and I can aiTure the reader, 
frpm certain experience, that, how difficult and for« 
biding-foever the jargon of it may appear ; nothing 
' will ftickmore effb^baally in the memory, when once 
faipiliacizd by frequent repetition, fo as to flow into 
the mind vj^ithout reflexion. — Befides, that, without 
the leaft. encumbrance to th^ mind, or prejudice to 
other^ acquifitions, cvenxhildren (by the mere dint of 
found) may heceby be enabled to lay-up a ksge trea-^ 
fure of ufeful notices; fo as to be furniiht (betimes) 
.witii a iatisfa£bry certainty, readinefs, and exa£biefs, 
in things^, of which- n^afters themfelvcs, and men of 
reading have generally but an impeded): and confiis'd 
remembrance. It is a very eafy matter, however im- 
pra&icable it may feem, for a boy of but indiiFei;ent 
parts to be perfectly acquainted-^with, and readily to 
tell any body, the diftances of the moft CDnfidembl* 
places cm the face of the earth ; the diameters,, niag<» 
fiitudes, revolutions, and velockies of the heavenly 
l>odie$ \ all the epochas in chronology ^ the remarkables 
in hiftory, &c. in fhort to be poffdl of a fine variety 
of principles in the ^fe^eral iciences ;. for the greateft 
part^iof Vfhixik even profeilbcs are under aneceffity^ 
bom time to time . (on any oooailon, in controverfy^ 
•r cesvesikdoA) to ^vc recoiicfeLtoiiooic% ^£ ^a«il 
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thofe are not at hand) te'be di&ppointed ; *how*mttcl» 
foever it may be to their diicredtt, or prejudice. 7 

The Difpofition of the parts is. diflionary-^fe, for 

ttie readier reference to any particular : an advantage 

^ moxp confequence to fave trouble than (perhaps): 

is generally imagind. I am the more fenfible of it, as 

(in the profecution of this woi:k) I had ftequent occa- 

uon to. perafe a great variety of the beft fyftems: in 

nohepf which (though the order of the heads is dif<* 

ferent in moft of them) was there fo much as an al-* 

phabetical index, which i» the readieft means (npxt to 

the di(£^ionary-form) of turning to what one wants* 

Many of them, indeed, have tables of contents : but^ 

then, it fs a little difpleafing, on any occafion, to 

hunt, iirft at the begining, or end of a book,- Gt (it 

may be) after the preface, for the table; and (dien) 

through the table, for the particular that is wanted'; and 

' from thence to go to the page, when that is indicated ; 

for, in feme (asinFiflicr, &c.) there are no refer* 

ences at all. Some, in lieu of fuch tables, give \is the 

contents in the runing titles: where Mr Wefbon 

wifely advertiies us, at die head of every page, that 

the treatlfe we are perufing is ' Of ari&mctic ;* Mr 

Dil worth, that his is * The fchopl-mafter's aslant,' 

&c : But, then (in this cafe) it is ftill more tedious to 

turn-over the leaves from brining to end to come«at 

any iiead you would confult ; efpedally as ypur labor 

is not without danger of a difappointment, after all ; * 

£nce moft of the writers (which further encreafes the 

.trouble} are deficient, not only in refpe^fc to many 

particuhrs under moft heads ; but eve^ in the b^ds 

themfelves. Mr FisH£R (whom I mention as one of 

the lateft writbrs) in his concife arithmetic (of 31a 

pages) has nothing at all under the heacb^ of Alliga-» 

tion. Annuities, Combination, Equation, Evolution^ 

Falfe.;>,and Mr Wbstjont (from whom mort,might 

Jidve been expe<3;ed, conlidenag, . at leaft, the bulk of 

tek^k) tttiiiiiutttLthejdodcwuofvAi^iuut^ Buio^ 

Combi- 
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.Camhi|uitiox)> Gaiii» Bxtltadge, Bitereft, Rebate, aiuf* 

Tare.— But it is, it {ccipiSy % general perfuafion amon^' 

philofopbcrs, that the dl£donary-way is improper for 

fuffh si;{Hirt>ofe. * Whcpan art, orfclence, (fay they)' 

^ is to be explaind : to break it into parcels ; and re- 

f fer to diftant articlesf^ is (by no means) tolerable* 

* It gives a great deal of trouble, and perplexity 5 \i 

f not defl;roys that connexion and dependance, which 

« ovgiit to appear in all the parts of a fcience.' Nor il 

this iaycl without a ihow.of probability i fince, by b,e^ 

ing tnaind-up in the fyftem-<way (which has alwayi 

itfuverfally prcvaild) ' wc are naturally 'drawn into ftrong 

prejudices againft any other i and very eafily Aide int6 

this waf of thinking. But, I am apt to believe,, it 

vtiiX be found, on due examination, that the didionaiy- 

forin (if rightly condufted) does not at all differ from 

tfa^t of ^ fyflem, Qxeept that it has the iidvantage.of 

a readier recourie. For, fuppofe a perfon, un^c- 

qtiainted with arithmetic, gotng-about to learn it : 

The fkelcton of the fcience (whether in fyftem, ]or 

di<5iionary) will be the fame *. l^ow, What will be 

the difference,, to the learner, whether he. begin with 

the firft page in the fyftem, or the leading article in th« 

.4idi0i^ry ^ where he has the compa^fs of his work, 

and the courib of his procedure K Why (i) in th€ 

Syftcm 

•fFpT infiance: Arithmetic—-/// Parts: Notation, 
Numeration, Operations, Rules. ■ its Operations : Ad,- 

Virion, Subtradion, MaltiplicatiOH, Divifion. sts^uhs; 

Keduftion, Troportiofl, P^dtifc, ifcc. 

*> ^h ordtr, in which every article is to bfe leamt, is 
(^icfc) fpecificd in two v«ifes (line 7, g) of the firll page : 
though few of tfaofe, that proceed in the fyftematic way, 
can* hardly pomt-out the order of all, even after they have 

4earnt them.-r It may not, however, be amifs, in this 

place, to obfcrve, with reipcil to the do£lrin oi fraSlons 
txii I'volmtim i that, though, in the natural gradation <:)f th^ 

iranche:^ of the iurt, they are tor be )eaii^, as operations 

.... .,..,,. after 



Syftem (which muft be divided into chapten, or ftc^ 
tions, or fomething equivalent) be muft turn to a ta- 
ble of contents, or an ifidex (and^ from thmce to the 
page) fof whatever particular he has aaiind to infoon 
himfelf about : Whereas (2) in theDitSlionary^which 
is divided into fo many feparate articles) half his 
trouble w31 be favd, by going dire£llv to it. 8 

The ConcifenefSf with which the .whole irdrawn-up^ 
will (I doubt not) be an objeAion with many ; who 
will be apt to fufmife^ that, being fo ihort (if com* 
plete) it muft be obfcure. But, I flatter myfelf^ if 
they will but have patience to perufe it with proper afc* 
tention, they will find in it the double benefit of bre- 
vity, and perfpicuity c«.-,I fhould be Utb • • to opprels 
« -* acid 

after the 4 fundamental ones, to which they are referable 
^V. p. 4, note ^ ) yet it will, perhaps, be better to let them 
alone, till, in the courfe of proceeding through the rales^ 
they ihall be found neccfTary for the folution of any queftion 
in any of them : the rather, as the much greateft part of 
fuch calculations, as occur in the ordinary occafions of ba- 
linefs, may very well be managd without the knowlege of 
them. 

c The more fo, as the rules are detatht from the exempH* 
Jications^ and dlftingnijht by a Urger letter. Hereby the 
learner will know what he is to commie to memory, in or- 
der to have a clear conception of the whole fciencc. And» 
by this means, his pradife being always direded by the 
theory he has treafurd-up in his mind, he will be kfs liable 
to forget ; and may more eafily recover what may have flipt^ 
through difufe ; than can pofiibly be expe&ed fi-om otlier 
fyflejsjs : ;n all which there is fuch a huddle of inibru^ons 
(always undiflinguiiht, and oftentimes verbofe) that both,the 
eye and the mind are at a lofs what to pitch-upon for the 
fixing of thofe ideas, which are found, ot all others, to be 
the mod fleeting. Beiide that, a multiplicity of word^ 
where a few would anfwer the purpofe, is apt to confound 
the mind, as well as to check the fpirit in the purfuit of 
faiowlege.— -Sr Well^ (in his Yetin^ gfatlemfn.a artth. 

metic 
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and it^oliffbuM a learh^' •vOitfj'34 pag<** of tedieus m« 
ftmftidn^ W acquaint hiln With a couple of trouble- * 
fom methodrf df DiVifion; a« Mr FisHeII. has done 
(adihtnctic, in die moft concife method, p. 89— 123 j 
aft* thftiks fte^'feiS' doti^ bravety too (pl-ef. p. 3 ) 
when'a much fightfier, fho/ter, s^d cafier way (with ' 
th!&'fev€i^it'compehdiuingof it) migh* be taught hiit^ r 
in jr ' hfe*ai¥Jietfei* vcrfes (readily ajpplicaWe, and hardly 
to be fdrgoCeil) with about 2 pages of exemplifications, \ 
toe * . or lx> ' fwelj the dodliri of Praflife into a gfcat - 
many long rulcsy thro^gtl 37 p^gb, whith he thinks 
(prcfeceVand contenft) he bas doiie with greater variety 
aj^" brevity thkn has been deife in aiiv one book ex- " 
tattC : wha^ a fiiM aiictmrtt of it may be given within * 
the <!0!«paft of 3lm€s of rules, and about 2 pages of ■ 
ejcempli^ation ; and that, tod, vHth greater evidence 
toth* ttftdfe/ftanciing, and far greater fecurity to the * 
iifem(^ry.«^--<--IflioUldb^^7;S!^«lVairo to oiFer a comi- ^ 

pendkicl^ 
« 

metic) thought' it nccdlary to (pend above 8 p^ges in ofta- 

Vo; to make plain the do6b>in of numeration ; when the 

Whole of whathehasfayd thereon may be pi€tur*d-oat, and' 

Hait peffeSlly intelligible even to a ehild, Within the com- 

pttk' of 2 verfds ex{>licat»ry of a mhte of half a Ime. To 

what'purpdfe, then, &ch a profufion and cumber of wprd^ii 

th^t lb To Ifttle honor to a note of his (p. 9) whtrein he iS: 

j^ksafd ta declare, nocwidillanding the length of his in-r. 

ftiradlions, that, It can be experimentally fayd, that fcveral 

young gentlcrhen have (by the method there explaind) 

been taught. In a very few minutes time, to read funis of 

20, 40, 60, figures.**— The Analyst (in his Intro- 

do^ion to l^e mathematics, 1746) with a gijand apparatus 

of definitions, illufhations, corollaries, prcd>lem5, theories/ 

fchoHoms, &C; has fpun^out his dodtrin of fra^ions to S j^ 

pages : whereas, without all that pomp and parade, a fuUejs 

acconnt of them, and with much greater evidence, is (here^ 

exhibited, in one view, in 26 verfes ; with an illuflratioij 

theiieof, l>y a great variety of examples, in 4 pages- 



X 'Preface * 

pondiurn «f arithmetic ^both pradlcd^ and theoretf-. 
cal) as Mr. DiLwoKTH hasdone; widiout particular, 
direSHoos, for working the operations ; the omiifipit, 
of which he gives (fchool^mafter's affifiant, preface,, 
p. 2) as a re^fonfor his book's being reduc'd to the 
narrow compafs (of x68 pa^es) it appears in* In ef-. 
Ted, the onlv value of his penormance is (wh^t Ac 
genera] title imports,^ that it may ferve to take-oflT 
the heavy buri^en of writii^-out queftions^ which; 
teachers have long labord^under : inadnuch as he has. . 
given us a larger lift of queftions than we generally^ 
meet-with in bo^s of tlus/iature* With the &aM5. 
view, . therefore, I have drawn-up an App^ix to my, 
fyftein (and which may equally ierve as a fupplei&eiit 
tQ:any other) in which there will be found ieteral.pe«-^ 
fvliarittes of great ufe tp the ea{ing of the fna^ler's 
trouble : befide a feries <^ exercifes (without the ^inr' 
tf rruption of other matters) that wHl open th^ nundL . 
cS the learner to all the varieties of views^ that, either 
bufmefs, or curioilty may require. 9 

ThiTitle^ hpw paradoxical and. prefumptuous (oever 
it may appear, wiU (I hope), be excused \ if the work 
fl^ll be found anfwerahle to the high pretenfes,.. I 
ihouid, indeed) have been better pleasid with ^e pbia 
title of a New fyftem of arithmetic : but that. J gonJir 
derd) with the accurate Mr. Malcolm (arithnau preH 
p. 5) that * When a fubjeft has gone Jirou^ fo 

* many hands as arithmetic has done, i. new book 
^ cannot want many prejudices againft it : and, there- 

* fore, that tQ fend it into the world without fome in^ 
^ troduSory account of it, is^o better than laying i]t 

< down at random, or (more properly) expoiuig it. 

* 'Tis an unreafonable negle^ of fomething that 

* pqually concerns the author, and the world. For, \{ 

* an author has cndeavord to do fomething more ufe» 
« ful and complete on any fubjeft than has been ^1- 

< ready done, and thinks he has (in fome meafure) 

* fui> 
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* fucceeded : as the tcUmg the world fo, may be done 
^ without any breach of niodcfty ; fo it appears equaUjr 

* juft and neceflafy to explain particularly wherein the 

* improvetoents tod advantages of the work Ue : that 

* every one may fee how far it anfwers their purpofe, 

* and deferves Aeir encouragement. It is triic, ^it 

* muft ftand upon its own bafis : yet nothing feems- 

* more honeft and reafonable than this kind of invita- 

* tion to look into it. It may be objefted, I kitow, 
•/that Here is only the authbr's word for this account ; 
^' which is a partial teftimony : but, if it be confi* 

* derd that he ventures his credit, as well as the fu^-. 

* cefe of his work upon a fair reprefentation : this, it 

* may feafonably behop'd, will incline the more can- 

* did and charitable to believe that it is fo/ lo 
Ai t0 tie Freedoms I have ufd in finding fault with 

ptheriy I tike the liberty to declare— in tl^ firft place, 
that I {hall be fo far from taking-amifsj the like ufage 
from others; that I fhall look-upon it as a kindtlds 
done to my-felf as well as to the public, to be coit* 
yi£ted of any miftakes I ma;^ have been guilty-of, 6t 
to be fhown wherein I have fallen-ihort df what I 

rrofefe to have aimd-at — ^apd, in the next place (i) 
think i have the fame apology (and a good one too) 
for what I have done here, as I thought neceiTary to 
make on another occaflon (in a critique on Lilye's, 
and the Weftminfter grammars) vi^. that, in an at- 
tempt at any thing extraordinary, it is impo^ble, hoW^ 
ever neceiTary it may be to attain the end, either to 
point-out the excellencies one aims-at, without an air of 
vanity ; or to fhow another his faults,, without the ap- 
{ycarance of ill-natur'd rudenefs, or infolent civility. 
(2) Not to infift on the authority of the beft of writ- ' 
ers on this fubje6t, Mr. Malcolm; who has criticizd 
two fam'd arithmeticians; and diat, as he tells us, 
('arithm. pref. p. 'j) in his own vindication ; to-wit, 
that he might not fecm to offer to the world a work, 

diat 
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that muft have been4eemd impeitinent, or fupearflu- 
V ous ; if Mr. Ha^n's book h$id.anfwcrd the title ^ ^r 
: Mr. Hill's, the recommendation given it by fo goocLa 
jttflge as Mr. Ditton. (3) And I will venture to add 
(without offenfe, I hope, to that excellent arithnaeti- 
.^ian) that I have renderd the whole of the* fcience 
much fitcr for the ufe of fchools than his fyftem %vas 
. deftgnd-for ; and, in many things, made confiderable 
.improvements, and additions j which (I dare believe} 
be will be plejifd-with : at the fame time that I have 
omited nothing tl^at he has given us, except demon- 
ftratipas, and luch particulars as (more properly) • be- 
long to algebra : which, though within the compafs of 
his deftgn, were foreign to my purpofe and propo- 

. fals. 1 1' 

Thi FrQntifpucr^ which was defignd more for ufe 
than ornament, is all ^I thinkj that remains to be 
confider^. In order to the explication of it, the 
reader will be pleafd to obferve that it contains the 
rudiments of the art 5 with which if the learner be 
perfedly well acquainted * (fo as to fay them without 

* To be ferfeBlj •Co til atquaint^.tvith thijfe rudiments ^ 
•the only means, is (1) Firft, to forai»and fix a fcnfiblc idea of 
the powers and combinations pf numbers, by the ufe of 
Cpimters *, or feme fuch palpable objects ; which a child 
will tell-oot with pleafure, according to the feveral difpofi- - 
\ tions of them, to which he fhall be dircfled; for the better 
anfwering the various purpofcs of the fundamental notices. 
(2) And, then, to imprint them on the mind by frequent re- 
petition. It may not be improper, therefore, to accuftem 

children to them very early ; that the founds may grow fa- - 
miliar, before they begin to reflect on the reafons of them. 
For, if they offer to caft-about in their thoughts to find- 
out, what they oi>ght to know by rote and without re- 
flexion ; they cannot be faid to be pcrfe£l enough in tlic ufe 
oi the rudimental tables, to be abl5 to proceed to the riiles 
with pleafure.— ——This is, indeed, the rcverfe of whar I 
? •♦ - advifc 
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iludy, doubt, or hefitation) the whole bufinefs of. 
operadcHi v(iU be eafy, and expeditious!*— The Jlr/l. ta-- 
ble gives the figures of the arabic chandlers, in. the- 
three forms of integers, decimals, and vulgar fra<Sli— 
ons, with the arithmetical fymbolsorfignsof the ope-- 
rations, &c. the explanation whereof may, be feen ini 
the {yfiemj line 9: being here pr^ented,. only to ^ 
firike the inuginatioa^with the form, and power, gf ' 
each.-y-TThej^cW table is alfo defignd as a picifure,. to> 
fliow the manner of reading any feries of thofe fi- 
gures,. Recording to the explanation given thereof, line- 
4r 5> 6- — Tht. third table exhibits the. firft principlftg: 
of addition and ,fubtra£Uon." In learning it (I^^ Tb^ 
Add.^ fay (i) cither. 6 (to thejeftj and 3 (.it the 
tcp). is q^ where the rows meefc (2) or,.reverfely,, 
3+6=9 J and fo on *• (I), To Subtradl, fay (ij- ei-- 

■A>. ther: 

advife on all other-occafions; not even approving a child's . 
fiRins fo- much as his catcchifm, without firft giving him v 
(t>y familiar .explications^ queftions, and canvaffngs) fo* 
mtich;uaderfbndif)g of it as his tender yean will admit, andi 
the nature of the thing will allow. But,, here, . the caft: 
feems to be quite difirerent: becaufe nothing more is de- 
figndy. hereby^ than the fixing in the memory a iconcatcna* 
don of founds,, without any regard had .to their.ufe or appH- 
Ofttion. If ; therelbr&a perfox^ m multiplyii}g,(forin(lance) 
7 into 6, moft: falh a-reafoning that 3 times 7 is 21,. and* 
that twice 2ix is 42,. &c» he willind.him(elf fadly perplext^, . 
and flow in his operation : but if 6 times .7 draws-in the ^ 
found of j^. (and fo of the.rcft) aa readily as twice 2 does 
that of 4; everything will.be eafy^ without any cfFort,. or r 
embarafment of the mmd. 

* Dr Record (^rithm. p. 1797-216) has been very partii 
cular. in his inftrudions for.accounting by counters : * which i 
*feat,. lays ^,- doth .not only, ferve for them, that cannot' 
*" write and read.; but alfo for them, that can do both j but- 
«• have. not, . at fome tipc,, their pen,, or tables ready, with. 

themj 

•^ NB. The digits being knovwi. Everything bey ORd will 
*< eafjr, Eor The iUiod^. ( 10, . zo, &c) with any uii. - 
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ther*3 ^to the IcftJ from ' 9 (where the row$ 
meet) . and there remains 6 (at the top) (2) or, r^- 
verfelf, 6—9=3; ^"^^ ^^ ^^ •• — The f(nerti table 
carries the do^in of multtplicaticm and* divifion as 
far as is necelTary to prepare for the performance of 
the operations in all cafes ''. In leamingit (I) To 
Multiply, fay (i) either 3- (to the left) -times 6 (at 
the top) is 18, where the rows meet; (2) or, re- 

vcrfcly. 



gity are known by the name: Thqs, loand Biitii 20-f- 
SzzLzSi icQ^'^kny bejMd the decadt (as 1J9 23, fte.) afe 
known by refiedine on the digits. Thus, 13- and 9 (i^ 
thinking that 9 and 3 is 12) appears to be 22 ; a&d 23-f- 
9 (by the fame coniideration) r= 32, &c. 

^ NB. Though I (here) dired the performance of fub- 
traflion according to the cuflomary way \ I am apt to think 
that the doing it, addition- wife, is, on many account;,* the 
mofl eafy, and the moil commodious. V. Subtradion, note 
^. Divifion, note *'. See, alfo, the next Note s. 

B From this explication of this table it appears that 5^^- 
tro&ion is the refotrje of addition : and, indeed, if we iludy 
to End-out an aniwer 'to a queftioa in the former, it is 
(chieAy) by attention to ^e latter, that we comcat-it. 
Thus, to take 3 from 9, we confider how many Motv tliaa 
3- make 9 ; and fo hit-upon 6. in like manner to take 6 
from 1 9 we think that 6 and 3 make 9 ; and confequently 
6 and 1 3 is 19. So, we fay 6 from 19, and there remains 
13. V. note*^. 

*» From this explication of this table it appears that D/W- 
fioft I J tbe re^erfe of muhiflication i and, accordingly, tcJ 
£nd How-oft one number is containd in another, we mul- 
tiply it (in oar minds) from fome lower ftep, till we come 
fo near, as that the next would carry us beyond it» TKus^^ 
fuppofe I enquire hoW oft 9 in 7 1 . I begin (by gueflin|;) at 4 
iiraes 9, which is 36 ; and go-oti 5x9=45; 6x9=54; 7x9:1: 
635 8x9=72: by Which I find that the suiiwer will b^ 7 
time«« and 8 over. V* Divifion. 
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ver%, 6x3=iSi; and fo on** (H) To Divide, 
fay (i) eithef* How oft 3 (to the left) in 18 (where 
the raws meet) anfwer, 6 at tht top; (2) or, re- 

verfely^ 'fr-f*i82;t3 v and fo on. The ^/A> table, 

. which is a key tP tie mneimnk art (and may be got-by- 
heart in a few minutes) needs- no explanation : only, 
,. . . For the readier geting, and rememhering the nu- 
'meral force of the letters, it may be obfervd that (1) 
the Cipher is denoted by the laft vowel, and confo- 
nant. (TI) The Digits (i) in the Upper line (123 
A- 5) ^y ^^ vowels in their order: 6 7 9, by the 
diphthoiigs, according to the value of the vovv^ls added 
•together: 8, by the initial letters. (2) In the Under 
\me'. r, by the firft confonantj 3 4 6 9, by the 
'snitiak ; • 2 7 8, ■ by their allufion to Duo,: 
x&Ptem, oiCJw : 5 to L ; which (in roman notation) 
ft^Cnds for 50. (NB) To diftinguifh the found of y 
from /, it may be pronounc'd w^^ ittiort, 12 

The Lift of Authors J at the end of the work, though 
of little ufe to many, is a curiofity, that fome will 
not be difpleasd with. I have (always) been of opi- 
nion, that. Before a man undertakes to write a fyftem 
of any fcience, he ©ught to confider what has already 
been done : left he ihould lofe his labor, and expofe 
himfeif too, by ofFerfng to the world what (for ought 
he knovrs) may have been done much better : not to 
mention the . advantages he might make both of the 

errors 

* Though, poffibly, it jmay fuflice to get the tabic in the 
fliort way, by begining each digit to the left with the fame 

at the top, e. g. 6x6, 7x7, j&c. Lcfs perplexity will 

arife h^nce : and, after this way is well known, a child Will 
cafily be apprizd of the reverfe way. 

k J4B. 10 is (here) emted: becaufe the anfwer is 

imported by the name : 2 tens is twenty ; 3x10, thirty, &c. 

1 1 is omiud: becaufe it is only puting the multiplier 

before itfelf. Thus .4 times 11 is 44, 5x1 1=55, &c.— — 
12 is added \ becaufe the ready knowlege of it is very coa* 
Tcnient as a fifince-table > and for fundry particulars in re* 
floOi^. 




ARITHMETIC 

THE 

DOCTRIN of NUMBER. 

Parts of Arithmetic : 

NOTATION, NUMERATION; 
RULES, OPERATIONS. 
Notation: Doftrin of Signs ^\ and of 

Figures ^ : digits (nine) and a cipher ^. • 
Numer: Expreflion of Numbers: fr anions j 
Parts ; integer s^ Wholes note ^ 
Ten of the Row-to-the- Right make One of 

the Row-to-the-Left ** — And 
Period^ fix Figures : By threes write, and 
read; to- wit. Units (i) Tens (x) Hun- 
dreds (c). 
Commas note Thousands ; Dots^ Periods : 
2d, Millions -, 3d, Trillions; and fo on *. 

7 Oper: Addition, Subftradtion, Multiplica- 
tion, Divifion ^-.-.---4 

8 Rules: Re. Pro. Prac. In. Reb. Ex. Tare: 
Pel. Ba. Gain : Comb. Ah Equ. Ev. 
Falfe *.. 15 

in handling of whichy regard is to be had to 

9 Signs: Add, and (+) Sub, from{ — )M\i\U 
into (x) Div, by {—) E'qual-to (=) So is 
(::)\ 

10 Denominfltions (different) of Coins, Meafurcs, 
1 Weights: ^i^t Tables. 

B^ Abbre- 



^. 



. 
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Abbreviatures Explain d : Alligation . Barter. Comr 
bination. Equation. Evolution. Exchange. Fellowlhip. 
Intcreft. Prattife. Proportion. Rebate. RedudUon. 

Equivalents Referd: Alternations = combination. 
Arbitration, exchange. Commutation^ barter. Company, 
'lioivjbip, Compofition, combination, Difcount, rebate, 
lEledlionSy combination. Extraction, evolution. Fa£lorfhip» 
\fello-wJhip. Lofs, gain. Partnerftiip, fellotwfinp. Permuta- 
tion, combination. Pofition, falfe. Profit, gain, Suppofu 
tion, falfe, Trucking, barter. 

For the Sigus^ or Charaders, expreifive of the feveral 
operations, ^c. V. line g. 

The Figures^ or Arabic characters, are— nine iBgits^ 
(i one, 1 two, 3 three, 4 four, j five, 6 fix, 7 fevcn, 
8 eight;, 9 nine) and — a cipher, or Nought, or Ought 
(as it is vulgarly calld) to-wit 6 : for the Ufe of which. 
Sec note *^, and ^ -j-. Sec alfo Notation-Table, in the 
iFrontilpiece. 

Fractions (importing the Parts, or Subdivifions of an 

Integer) are either Vulgar, or Decimal To give an 

Idea of both : Four, and three fourths are ejroreft (i) in 
njulgar FradUons, thus : 4^ • [z) in decimal Fra^ons (a 
Dot, or Comma, being the Separatrix ; which, in Mixt 
numbers, . dillingaifhes the Integer from the Fradion) 
thus: 4.75, or 4,75 f. 

4^ is calld a Mixt Number, as confifting of— —4, an 
integer ; lignifying fo many Wholes, for inflante. Shil- 
lings : & . ^, a fraction (of which; 3, the Upper, '^ 

calld the Numerator ; and 4, the Under, the Denomina- 
tor) importing 3 Parts of a Whole divided into 4 j that is, 
Three-Fourths, or Three-Quarters. Accordingly, 4^/ is 
4/ ()di I fourth of a fhilling being 3^j and, coxifequent- 
ly, 3 fourths, 9 d, 

4.75 is equivalent to 4I-; the denominator of .75 be- 
ing conceivd to be 100 j which bears the fame propor- 
tion to 75, as 4 does to 3 : for, 4 : 3 : : 100 : 75 . 
In like manner, .5 is -i^o- (that is, 5 Tenths, or i Half) 
.25 is TfV^ (^^ is, 25 Hundredths, or i Qiiarter) and, 
fo, in all cafes ; taking the figures exprefl for a nume- 
rator; and fuppofing i under the feparatrix, and ciphers 
under the figures, for a denominator So that a deci- 
mal is a fraction, whofe denominator (not expreft) is to 
l>e underilood to be 10, or fome power of 10; viz. loa, 

1000, 
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looo, &c,— — And lience it appears that ciphers, at the 
end of a decimal fraction, have no value : . 5 being 
e^ual to . 50, or .500; fmce 5 bears the fame propor- 
tion to 10, as 50 to 100, or 500 to 5000. V. note <* *. 
Thus (in the Numeration-table, in the frontifpicce} ten 
of the I ft row (to the right) make one of the 2d; to- 
wit one ten (expreflby i before a cipher, thus : 10} : and 
ten of the 2d row m^e one of the 3d ; that is^ ten tens 
make i hundred ; to exprefs which 2 ciphers are to be 
placed after the 1, thus : 100 ; and fo of the reft— - 
And hence appears the ufe of the cipher ; viz. to raife the 
value (by altering the place) of the figures to the left 
of them * : Thus 9, by one cipher a£led, is removed 
to the place of tens ; and becomes 90 (that is, 9 tens, 

or ninety) by two, 900 (nine-hundred) &c. And, 

from this confideration, we find that a precife idea may 
be formed of any number, be it ever (o great, and by 
what name foever calld ; fo we do but know its diilance 
from Unity. V. note «. 

Before figures (to the right of them) they have no va- 
lue [05, 00;, are but 5] except in decimals, where they 
diminifh [.5 is fSs^^fi, 05 " T-S^y. -005 is 7^^ &c.] 
And it is to be obfervd that the diminution encreafbs ia 
proportion* to the rifing of the numbers: Thus the deno- 
minative value 'Hundreth* is lef&r than that of 'Tenth' ; 
forasmuch as the Hundreth part of a thing is ten times 
lefs than the Tenth of it. V. note « +. 

To initiate a child in reading by means of the Nume- 
ration-table in the frontifpiece Let him begin to prac- 

tife On the three figures of the femiperiod to the right ; 
and Bx an idea of the value of their places by the terms 
of units, tens, hundreds. So 21 will appear to be 2 tens 
(or twenty) and 1 unit; to be re^ twenty-one : and 321 
(tO'Wit, 3 hundreds, and 2 tens, and i) will be three hun- 
dred and twenty- one. Then, regard had to the names 

of the periods, he may (in the fame manner, and with the 
fameeafe) readiht longeft feries of figures. Thus the exam- 
ple, in the frontifpiece, will be a hunc&ed twenty three thou- 
land (viz. trillions ; but not to be expreft till you tome to 
the end of the period) 4(6 Trillions* : 789 thoufand, 987 

Millions : 654 thoufand, 321. And, in this manner, 

any fum, how long foever, being commad and dotted,^ 
is (as it were) fpek ; and becomes as legible as a fylla- 

B 2 Me 
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1^ of three letten— — And, wliich adds gready to 
conveniencyy the longeft fum may be 'writ forwanl, with- 
out the lea^ hefitation, or retrofpedion from the laft fi- 
gures : fo that there is no need of faying, through along 
train of iigure^ (as is ufual} 'units, tens, hundreds, thou* 
fands, tens of thouiands> hundreds of thouiands, millions^ 
&c.* f A tyro may, indeed, be puzzled by a diffe- 
rent way of expreiiion ; but may eafily be led into a right 
conception. For example. To write-down ii thouiand, 
1 1 hundred, and 1 1 ; he may be apt to fet-out wroi^: 
but, give him the hint that 1 1 huncurcd (bv virtue of the 
comma) is i,ioo [that is, i thoufand, i nun- ^^ 

dred] and he will add that thoufand to i i,ooo ; i\qq 
which will make the number (in plain nume- ' 
ration) i a,i 1 1 j as will appear more exprefsly ' 

by addition, as in the margm. By like confide- ' ' 

rations he will find that fix fcore and i o, is 1 30 ; * 
three dozen and 4, is 40; &c. V. Frontifp. &pref. 11* 

This period^ by cullom time-out-of mind, is calld, even 
to this day, millions of millidns ; the 4th, of courfe, mil- 
lions of nullions of millions i and fo on : but the terms are 
too vague and embaraffing, to deferve regard. —«— By the 
modern ref^xmers it is commonly calld billions : but may, 
I think, b^ more inftrudively calld ThlJicns, from tres 
three ; as being the third, in order. And, agreeably 
hereto, the rifii^ periods may be denominated, from their 
relation to the mit, Quatrillions, Quinquillions, &c. 

Thus, To write /orty mi //ions, two IjundreJ tbaufand 
andiiglft: attending only to the names and powers of the 
periods, I fet-down 40. (with a dot, to import the pe- 
riod j to-wit, miUionh) Then 200, (with a comma, to de- 
note the femiperiod of thoufands) And, with regard to 
the lafb femiperiod, having neither hundreds, nor tens ; 
I fill-up the places with ciphers, and write 008. So, it 
is 40.200,008. 

t/ite OferatioHs of arithmetic confiH in the managing 
and working of figures, in order to the folving of quel- 

tions.— ^^ They are, properly fpei^kiag,^ only the four 

mentiond in the text; the dodtnn of evo/ution, {5f frac- 
tions being referable to them. For the proof of diem, 

or the means of being fatisfied that they are rightly per- 
fonnd ; V. Proof. 

Tift Bules of arithmetic, as they are commonly calld. 
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give particalar diredions how to apply the operations for 
the folution of queHions— F^^r tie order in njohkh they 
are to be learnt i that, in which they are here recited, may 
(perhaps) be the moft commodious. However, fince, aai 
Mr Duworth (pref. p. 7.) obferves, there are hardly two 
matters, that follow the order of the rules alikci fome 
liking beft to teach that rule firil, which another thinks 
convenient to teach afterward ; while another looks upon 
it as a matter quite indifferent, among fome rules, which 
he teaches firft : it is to be hop'd, lio objedUon will be made, 
either to the order I here propofe ; or to that of the booky 
which is diipos'd alphabeticaly ; for, ndtwithftanding 
this difference in the difpofitioa of them, every body 
may here (njoft readily) turn to tliat rulefirfl, which he 
likes ihould be taught jirft. V . Pref. paragra. 7. 

^he Signsy or chara^lers, made-ufe-of by arithmetici- 
ans, more concifely and commodioufly to denote the fe- 
veral operations, &c. are as in the text, and frontifpiece; 
'^For example (1) 2 -|" 4 = ^ (2) 9 — 6 =: 3 (3) 
3 + 6 = i8 .(4) 13 -f. 3 = 4 (5) 3 : 6 : : 4 : 8. 
'"^'-^Read thus: (i) 2 and 4 is 6 * (2) 6 from 9 is 3 -^y 
(3) 3 M^^o 6 is 18 4- (4J >2 hy 3 is 4 ^ (5) as 3 is to 6, 
fo is 4 to 8 t(. V. Frontifp. & pref it. 
Or, 2 plus [more] 4 is equal to 6. 

-f- Or, 9 minus [lefs] o, there remains [refls] 3- 

j. Or, 3 times 6 makes 1 8. 

§ Or, 12, by 3, givcs[quotesj4. Or, thethrecsin.12,4. § 

I Or, If 3 gives 6, 4 will give 8 ||. 

i>/<i;/^<!w is alfo expreft (i) by reverfe Parenthefes : 3*) 
12 (4, (2) by numbers plac'd Fradlion-wife : '/ ; the 
lower number being the divtfor ;: the upper the dividend. 



ADDITION. 

ADD. Place the figures in rows: units 
under units; to tens, tens; &c. 
(of different names, fame to fame; in each, 

lefs than th* amounts to the next name j 
Caft-u|> the laft, and the total fct-down : 

Then, go backwards * In Deep rows 

B 3 (T)Dot 
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4 (I) Dot the Amounts-to-the-next-riame * : 
thither carry *em, having writ the Re- 
mainder **. , 
(II) Or, by Divifion, the amounts find -f- 
(i) when Eafy (2) or book to be kept 
Fair *". 
Shillings as Integers : half even-tens carry ; 
fet down the odd one **. 

When it is Fiteft to Dot ^ ; 
Clear-up the tens with the units ^ though 
added afunder, in fumming ^. 

When 
"The ^moufitS'tO'tbe-next-name are Fralfions ; 
Bring the fum to the leail name : Divide by 
what the amount makes *. 

For example: To add 24 20 and 3 ■ Having 

plac'd them in rows, units under units, tens under 
tens, as in the margin—-— —Caft-up the laft row, ^ 
that of units; Sayuig * 3 -)* 4 := 7 : which Us^ ^ 
down direftly under the row— Then, going- ^ 
backwards to the row of tens. Say 2 -f* 2 = 4: 
which fet down likewife ; and the fum, or total (or, ^' 
as fome call it, the fum-total)is 47. V. Frost. & PrdT. i li. 

Or, rather (after a little prai^fe, at leail) oMngths 

particulars, ^without naming them : which is the eafieft 

and fpeedieft way ; (b many founds as there are figures 

being fparM, and the mind (unembarraft with din) more 

I free to think. 

For example : To add-up the fum in the margin : — Hav- 
ing plac'd, in rows, denomi- 
nation under denominati- 
on -f , units under units, &c. 
Begin at the laft row, that 
of farthings 4.; and fay: 2 
-(-3 = 5; that is I pen- 
ny (the amount to i of the 
next row) and iq : fay, 
rherefare. Dot, and go i. 
I a-^Thett^ 
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/• 


d. 


f- 


Parti- ^ 9 
culars*j*-' 


18. 
16 


11. 

5 


3 

2. 

3- 


C 7 


19. 

16 


10. 


2 


Total — 22 
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ThcB, that I (canied-on) -f-2 = 3 + 3c==^4*' 

that is I d (the 2d amoant to one of the next name) and 
z q : which q fet-down (having no more to add in that 
row) and carry the 2 dots, or 2 d, to the next row-^ 
And fay : 2 (that I carry) -f- 10 = 12 (the firft amount 
to I of the next row) Dot, therefore, and go^on, as in 
the farthing-row, with die pence and ihillings. 

NB, The Firft row (in all cates) is confiderd as coniiiting 
of integers \ and is, therefore, in regard to the decuple 
proportion of the rows (mentiond un&r the article Arith* 
metic, line 4) to be caft-up, without doting, by carrying 
the tens (that each row amountsto) to the next ; and fet* 
ing-down the overplus. V. note *. 

A dajb^ ittftead of a ciph^, is itiore readily made % 
and leaves the fum opener to the eye, and eafier to be 
caft-up. Formerly y two ciphers were uid (under a no- 
tion of uniformity) to fet-dowu nothing.^-*— And, even 
No^w, it is a very common pradife to make two flope - 
dgflies between every denomination ; which is taking 
pains, to ill purpofe. 

Tie particular tlenomnatiom being reduced to the ufual 
onesi^ if exfreft othenuoife. Fog example. Six and thirty 
ihillingi == 1 1 16 s : Nineteen pence = i s jd: Three 
half-pence == i d. 2 q.— *-And, thus, in receiving mo- 
ay of ieveral coins ; each fjpecies being eftimated- afunder, 
the total will anfe more eafiiy. Thus, fuf^jofe I were 
paid a fum in 3 moidores, 2 portugal pieces, c guineas : 
I iay (for the moidores) 3 x 27 s =: Srs ; and fet-dOwn 
4I is: Then (for the portugal pieces) 2 x 3I =61; 
and 2 X J2S =224$; in all 7I48. Then (for the gui-' 
neas) 5 x 21s. z;= 105s; that is 5I 5s. Then 4I1 is 
4- 7I4S + 5I 5s = jf 16 lo: To which may' be 
added whatever filver, &c. is paid with the aforefaid 
pieces. V. Reduction, note ^. 
^ Farthings are commonly fet-down fra£lionwiie (^,|, 
^) which MrFiiher (p. 14) will have to be the beft way : 
though it is hard to fay on what account; there being 
three ftrokes of the pen indead of one; befide the un- 
fightlinefs to the eye, and embarafinent in the operation^ 
without any one adv^tage. 

For example: In the above-fum (note **)— Cafting- 
up the whole row, fay 2-f-3=i:5-j.2 = 7-(-3i 
= 10 q: or rather^ looking (xi the figures (without pro- 
nouncing 
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loandng tfaem) &/ c 7 I0| according to At hint, given 
lOtc *.— — Then, the number of farthings in a penny 
the next name) being 4; fay, the fours in ten : Anfw. 
wice ; which is 2 d (to be carried to the next row) and 

s q over; to be fet-down: And fo on. NB, Thus 

in lieu of pence-tables, &c. *) (I) A di*vifar (i) when 
nudl enougn for tlf^head, gives the amounts to-the-next* 
ow (2) fluod when too-large, may be workt on a flate. 
II) Or (till divifion is learnt) the amounts, as they ariie 
nay be noted (i) by clenching the fingers fucceffively, 
2) or by doting on a bit of paper applied to the edge of 
ihe row; in order to keep the account £ur, ana un- 
}lur^d. V. note «. 

Fence-tabki [ aod is is 8d: 3od is 2s 6d, &c. ] 
ire (however generaly recommended) not only unnecefia* 
ry, but embarraffing. Setting-aiide the chaiging of the 
memory with fnch tables (the ufe of which extends no 
Bather than to pence) it is eafier, if I would know the 
value of 87d, to fay 1 2 in 87 : anfwer 7, and 3 over, (to- 
wit, 7s 3d) than, firil to coniider that 8od is 6s 8d; 
and then add 7d: which, a fudden thought does not ia 
readily hit-upon to be 7s 3d as in the aforefaid manner, 
wherein is requird no more attention dian to the mdti- 
plication-table, which muf^ be known. 

ShfiUngs are moil; commodioufly caft-up as integers 
(V. note ^) in which you cany the tens of the prece£'ng 
row to the next; and fet-down the overplus 7-— *Thus, 
in the fhilling-tow {note ^) 3 (that you carry) -(* 9 4* 
6-4- 8 = 26: fet-down the 6 (the overplus d the tens) 
ana carry the 2 tens to the next row ; where z (that you 
carry) -{- i -I* i -f" ' ^^^ 5* '^hen, having fet-down the 
odd'One, carry to the next row (tl»t of pounds) the half 
of theeventens, towit, 4: that is, 4 tenftiillmgs; or 
2 pounids. 

^hat is, I think, when the amount-to-the-next-name 
is too great to divide-by with the head only: though 
Mr Malcolm (arithm. p. 81) is of opinion that there is 
lefs trouble in doting; and, even, that it is more conve- 
nient than to do the work by divilion (when one can do 
it fo) becaufe more fim]>le. V. note *^. 

Fsr 
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i\ For example: In cafting-np the fum in the 

[margm: fay Firft, 41 + 7 = 48 -f- 30 hrs min: 

1= 78 : dot (at 60, the number of minutes 23 56. 
that make an hour) and carry 1 8—*- Then, 1 8 22 49^ 
+ 9 =: 27 + 40 =67: dot, and go 7. 16 37. 

Then, 7 + 6= 13+ 50 = 63: dot, 19 41^ 

and fet-do^n (the overplus) 3. ^Then, ——1^ 

canyifig the dots to the next name, proceed 83 3 
as in integers. V. note ^. 

For example: In cafling-up the fum in the margin^ 
Say — — For the runlets ( 1 ) 

Firft I ^ I -|. I -|- I = 4run- hog(h. tierc. barr. runL 
lets (2) Then (there being i | 
jof them in a barrel) bring them 
to theleaft name, *viz, quarters ; 
%ing 4x4= 16. (3) Then, 
i6-~ 7 (the number of quar- 
ters, that make the amount-to- 
ithe-next-name; to-wit, barrels) 
= 2 barrels (to be carried) and 2 quarters, or half a 
nudet to be fet-down)-— »For the barrels (1) Firil z 
(that you carry) 4- i + 1 -|- i + i = 6 (2) The» 
(there being 1 \ ox them in a tierce) bring them to the 
feaftname, to-wit thirds 5 faying 3 x 6 = 18. (3) Then 
18 -£. 4 (the number of thirds, that make the amount- to* 
the-next-name ; to-wit^ tierce) = 4 tierce (to be carried) 
andf (to be -fet-down).— For the tierce, proceeding in 

the fame manner; and For the hog/heads, cafting- 

them-up as integers (V. note ^) The total will be as in tjbe 
auurgin. 
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ALLIGATION. 

AL. for proportioning of mixtures * is 
Medial (1. 2.) or Alternate (I. 3.; 
M'e AN rale cf mixtures lofnd: As the Things 

to their Rates ; fo a Part is '. 
M'lXTURES to make for a Rate ^\ (i) Coun- 
terplace the differences 6*th* extremes j *"• • 
I linking 
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4 linking a great and a lefs ' ; and an odd* 
* I one to each of the others, *. 

5 (2) Partial: As difference of given to given j 
I fo of fought unto fought is ^ 

6 (3) Total: As differences of quantities ; (o to 
its quantity each difference '. 

Hither may he Referd the Doffrin of 
ALLOY. 
y' Alloy; the mixture of copper, that makes 
I Gold znd Silver Jlandard^ Scc.\ 
8 Gold: carat ed, copper c ^ Silver : pen- 

( ny-wcight ded, copper aei \ 
g Value * : Ounce ; Copper, u,tr6 farthings " : 
I Silver, auz pence " : Gold, o pounds •. 

10 Therefore, Grains ; Guinea, ben : Shillin, 
I oui : Half-penny, Drams i : 

11 And, the want of a Grain, in Gold, 2-pence i 
I Silver 4^- farthing ^. 

a 1 For example: — ^I. A merchant has 1 3 gallons of wine at 
1 7 s per 'gallon ; 1 1 ^lons, at 1 5 s ; and 1 9 gallons, at 
14S» If thefe are nuxt, What is the price of i gallon of 
the mixture? (Anfw.) As 43 g to 652s (the value of 
the gallons, according to the rate *) So i gallon to 158 
id 3 il q. (Note) If we fuppofe 6 gallons of water 
(whofe iralueis nothing) mixt with thefe; the proportion 

is this:. If 49 g coll 652s ; what i gallon? JI. A 

goldfmith mixes 7 ounces of gold, 23 carats fine, with 
1 3 ounces 1 9 carats fine : What is the quality of the mix- 
ture f ? Say, As 20 oz to 408 carats (of pure gold : 
the value, in quality, of the 20 oz 4-) So is^ i oz (of 
the mixture) to 20y carats. 

For — ^If I g gives 17J; 132 will eivc 221 i. — ^And, 
if I g gives 1 5 j; 1 1 g will give 1 65 /--And, if i g gives 14/; 
19 g will give 266 i— Then, 221 -|- 165 -4- 266 = 652/. 

For the nature of this mixture, V. Alloy, L 7. 

For — ^If I oz has 23 carats (of pure gold) 7 oz have 
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l6 X carats.-^And, If i oz. has 19 carats (of fine gold) 
1. -^ Ixsive 247 carats— —Then 161 + 24.7 = 408. 

.^dtemate Alligation has 3 cafes ; and may be calld 

:( X ) Simpky When the mean rate of the mixtures is given ; 

\^\xt: neither the whole quantity of the ingredients to be 

mijcty nor any part of them, is limited. (2) Partial, 

A^^Hen one of the quantities is given, with the mean rate of 

tlie vehole mixture. (3) 7'i?/^^ When the fum of all the 

quantities is given, with the mean rate of that fum. 

Tor example: How much wheat {at 5s the buihel) 
ajEid rye (at 3s 6d the bufhel) will make a mixture that 
may be fold at 4s 4d the bufhel?*— ^^fiv/av. (the prices 
l:>elxig brought into one name) 

• C 6od. Wheat. 10 the differ, of the lefs extreme 7 * ^ t »* 

*• 5a J^ad.Rye. 8 the differ, of the greater octrcmcS^"'**^''^^^*^ ^ 

So, the mixture requird will be 10 bufheb of wheat, and 
8 of rye. — Proof: As 18 (thefum of the buihels, io4- 8) 
to (600 «f* 336) 936 (d. the tojtal of the price or 10 
buihels, at 6od; and 8 bufhels, at 42d.)-— So is i 
(buihel of the mixture) to 52 (d. the mean rate. 

For example: A n;intner would make a mixture of 
xnalaea (worth7s6d a-gallon) with canary (at 6s gd 
a-biUon) iherry(at5s a-gallon) and white wine (at 4$ 
3 a a-^lon) what quantity of eachmuil he take, that 
the mixture may be iold for 6s, a-gallon ?-— Anfw. ^ 

90 Malaga ( ^O r9^ Malaga C 

51 White CiBI V60 Sherry 

60 Sherry | 9 f J ^^ Canary 

Canary C^zJ Isi White 

--Suppofe it were requird that the whole mixture ihould 
coniift of 20 gallons : Say, As 60 (the number of the gal* 
lonsof jail the wines, found by the diiferences) toai (the 
gallons of malaga found by the differences) So is 20 (the 
number of the gallons required to be mixt) to 7 (the gal- 
lons of malaga, ibught). And fo of the reil. 

For example: A tobacconift would mix three forts of 
tobacco together : to- wit, one fort of 1 8 i/ a- pound; ano- 
ther, ^ixzdi and a third, of 2/. How much of each 
muil he take, that the mixture may be fold for 20^ a- 
pound? — Anpw, (by linking the odd extreme to each of 
the others ; and counterplacing the difference of the rates, 
twice to the odd-one: 
I V20 
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O82+4I f6) fanynamb. 9 ^^ ^Sl . 
t24.-23 (23 tpn>port.as 3 4 53 

For 6 : 2 : : 9 : ^, &c. iii infinitum. 

The rule here is (indeed) limited^in its immediate efFe6l^ 
to the diiFerent anfwers found by the various methods of 
linking the fimples; which can be done only a certain li- 
mited number of ways : — ^Yet, from this rule we can find an 
infinit number of other folutions. Thus, (i ) Take any me- 
thod oflinking the iimples : then take the quantities ariiing 
from that method ; and, if you increafe, or diminifh eacH 
cf them, in the fame proportion (i.e. by equal multipli- 
cation, or divifion) thefe new quantities are alfo true an- 
fwers; for that very reafon that they are proportional to 
thofe arifing immediatly firom the linking, and differences : 
becaufe, if two quantities of two fimples make a balance 
of gain or lofs, with refpe£l to the mixture-price ; fo 
muS double, or triple, or the half, or a third part, or any 
other proportion of thefe quantities. And, becaufe thefe 
quantities may be increased, or diminifh^d, in an infinite 
variety of proportions ; therefore it i^ plain, that we may 
proceed fiom an infinit variety of lolutions. (2) Or 
if we only encreafe, or diminidi, the alternate, or corre- 
fpondent differences of any pair of fimples, that are 
linkt-togetherj- or of any two, or more pairs, leaving the 
ref( as they are: we may thus, alfo, proceed to an innnite 
number of folutions. 

Fcr example: How much malaga, at 7/ 6</ the gal- 
IcBi; iheny, at 5J the gallon; and white- wine, at 4/ 3^ 
the gallon, mull be mixt with 1 8 gallons of canary, at 6 j 
9^ me gallon ; that the whole mixture may be fold at 6 / 
the gallon? — Jk/w, (the differences being found, as 
afore, note ') As 1 2 {the quantity of canary, found by 
the differences of the rates) to 1 8 (the quantity of ca- 
nary given) So (i) 21 (the quantity of malaga, found by 
the differences of the rates) to 3 if (the quantity of the 
malaga fought) (2) 1 8 (as afore) 1027 gallons of white- 
wine, &c. 

For example: Suppofe it were requird to mix malaga, 
at 7 J 6d the gallon, with canary, at 6i 9^ the gallon; 
fherry, at 5 j the gallon; and white-wine, at 4/ 3</the 
gallon; fo-as that the whole mixture may be 90 gallons, 
to be fold for 6j the gallon: How much of each fort will 

compofe 
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compofe die mixtia«?— ^iffAt'-tthe diiFerences<being found, 
as arore, n. ^) As 60 (the fum of the JifFerences) to 90 
(the quantity of the mixture) So (i) 21 (the difference, 
or quantity of malaga, found by the difference of the rates) 
to 3 1 i (die quantity of malaga for the mixture fought) 
(2) 1 8 (the difference) to 27 (the quantity of the wme) 
&c. 

Note-^* In mixtures, one ingredient may hefucb^ as t9 
bear no fvalue in the mixture \ but only to encreafe the 
quantity, and diminiih the value. Therefore let its rate 
be rejwefented by o : as water mixt with wine ; brafs, or 
other alloy, mixt with gold and filver. For example: (i) 
If 8 gallons of wine, at 9 ihillings per gallon ; 1 2 gallons, 
at 8/, are mixt together : how much water muff be added 
to make the mixture worth only 6 s per gallon ? (AnftAj,) 
I find the mixture-rate of the 8 gallons, and 1 2 gallons : 
then, I take 20 gallons at that rate, to mix with water, 
whofe rate is o ; which is done according to the inftruc- 
tions in note ^. (2) A goldfmith would mix gold 18 carats 
fine, 20 carats fine, 24 carats fine j and a quantity of al- 
loy, to make the mixture 1 9 carats fine : How much muft 
be taken of each ? Reprefent the rate of the alloy by o, 
and proceed as in cafe 2d. — II. Befide the mixture of li- 
quors, or any other kind of things, the fame rules arc ap- 
plicable where fcrfons are the fubjefts. Thus : ( i ) 8 men, 
being boarded at the rate of 6/ ^ quarter, for every man ; 
6 women, at 5 / for each woman ; and 4 children, at 2 / 
for each child: How much does each perfon pay a quar- 
ter; taking them at an equal rate, one with another? 
This is plainly a queftion of alligation medial ; and to be 
folvd after that manner. (2) If the quarter's board for a 
man is 5;, for a woman 4/, for a child 3/, and for a fer- 
vant I /: How many men, women, children, and fervants 
may be taken to board ; fo as their board, at an equal 
rate, may come to 3 / 5 j, for each perfon ? This is alfo 
a plain queftion of alligation alternate. — III. The rules 
of alligation may alfo be applied to the mixture of bo- 
dies, with refpccl to their fprcijic gravities, (or bulks, 
v/hich is in ePi'cfl the fame thing) thus : ( i ) If there are 
given the fpecific bulks of fevcral bodies (or fpecific gra- 
vities, by which the bulks may be found) together with 
the quantities or weights of each put into a mixture. 
[E,\ci?f:p!i) Suppofe 10 ounces of metal, whcnc fpecific 

C bulk 



14 Alligation 



ARITH- 

bttlk is 3 (that is, 3 cubical inches to i ounce) are mixt 
with 1 4 ounces of another, whofe fpecific bulk is 2 : 
What is the fpecific hulk of the mixture ? (Anfiw,) 4f : 
found thus : If 1 ounce makes 3 cubical inches, 10 ounces 
will make 30: and, if i oz makes 2 ; then 14 oz make 
28 : and, laftly, if 24 (/. e, 10 and 14) ounces make 58 
(/. e, 30 and 28) cubical inches 1 i oz will make i|. 
Then, the fpecific gravities of the metals that are mixt, 
and of the compound, are -^^^ -^3:, ^ J. (2) Having the 
fpecific bulks (or gravities, by which the bulks are found) 
of feveral bodies to be mixt, and the fpecific bulk (or 
gravity) to which a mixture of thefe bodies are to be re- 
duced : To £nd the proportional quantities to be taken 
of each ; that the mixture may bear the given rate of the 
fpecific bulk (or gravity) Take the given fpecific bulks of the 
bodies to be mixt : link them together : then take, and 
place their difterences from the fpecific bulk of the mix- 
ture, the fame way as taught in alligation alternate ; and 
you have the anfwer. (Example) Suppofe two metals, 
whereof the one has 2 cubical inches to i lb weight, and 
the other 5 : What proportion of weight of each mufl be 
taken, to make the mixture 3 cubical inches to i lb. 
(y^vfj^.) 2 lb of the ifl to every one of the other, as in 
the margin. (Note) By this rule is the famous queflion 
folvd about Hiero, king of Syracuie's 
crown : He gave a certain quantity of 
pure gold to make a crown : but fuipec- 
ting the goldfmith had mixt filver with 
it, he defird Archimedes to difcover it, 
if pofTible ; who did it by this means : When he went in- 
to a bathing tub, he reHeded that every body, iinmerft in 
water, mull put as much water out of its place as is equal, 
in bulk, to it-fclf. Therefore he took a quantity of pure 
gold, and another of filver, each of the weight of the 
crown i or, as fome fay, caufd a crown to be made of 
pure gold ; and another, of filver ; each of the fame 
weight with, the firfl crown ; and meafurd their fpecific 
bulks by the bulks of the quantities of water put out of 
its place by the immerfion of each of the three crowns 
(or of the fufpefted crown, and of each of the maffes of 
pure gold and fiiver; v/hicii would put out the fame 
quantity of water, whatever fhape they were in) and, by 
comparifon of the three fpecific bulks, he found how- 
much 
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fffluch gold and filver was in the mixt crown ; which ma; 
[be done after the manner of the example in note ". 
Jl I The mixture of copper with gold and filver (calld the 
alloy) is partly to make thofe metals harder for wearj 
and partly to defray the expenses of coining ; no feigno^ 
rage * being now paid for coining mony. 

Seignorage is a duty belonging to a prince for the coin*- 
ing of mopy 5 which has been different, in different na- 
tions, and reigns. In England, in the i8th year of 

K. Charles II, it was aboliiht by an a£l of parliament ; 
by which it was enadlcd that all mony Ihould be ftruck 
at the public expenfe. So that weight is retumd for 
weight to all perfons, who carry their gold and filver to 
the mint. 

That is. If any quantity, or weight, of fine gold be 

I "divided, in to 24 equal parts, (calld carats) and 22 of thofe 
equal parts be mixt with 2 of the like parts of copper ; 
that mixture is calld Standard gold : on which the gold- 

fmiths generaly work. A'5. (i) The old llerling, or 

right ftandard gold of England (which obtaind till the 
1 8th of Henry VIII) was 23 car. 3^ grains of fine 
gold, and |- grain of alloy : which alloy, according to 
the red book, might be filver, or copper. (2) If, by af- 
(aying any quantity of gold by the coppel [or crucible, 
in which it is melted] it lofes nothing of its weight 5 it is 
fine gold ♦. If the lofs be ^ part they call it 23 ca- 
rats fine, or one carrat better than fiandard. If it has loil 
-^ parts; it is 22 carats fine, or fiandard: if ^; it is 
faid to be 2 1 carats fine, or rather, one carat worfe than 
(Uuidaiil V and fo in proportion, as it happens to be better, 
or worfe. 

But it is \ obfen'd, that, what care foever is taken in 
purifying gold, to clear it from drofs ; it can nc'ver^bc 
brought to 24 carats \ but, ftill, comes fhort of ~ of a ca- 
rat, or one grain. This grain they call a i6th: and this 
(1 6th they divide into two 8ths j and each of thofe 8ths 
into 'two i6ths': oh which calculation, they fay gold may 
be purified as far as the firfl 1 6th of the fecond 8tl} ; but 
no futther. 

That is. Eleven ounces, and two penny-weight of fine 
iilver^ and eighteen penny-weight of copper, being melt- 
ed together, is efteemd the true ftandard for filver coin, 

C z calld 
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calid^/^rZ/ff^iliyer. And fo, in proportkmy for a greater, 
or lefTer quantity, than for gold. 

The 'vaiui is here given in round numbers : in the 

notes, more precifcly. NB. In different reigns the 

value of gold and iilver has been raifd, and lowerd. V. 
Folkes, Leake, Nummi britannici hilioria, &c. 

A pound averaupois of copper is coind into 23 pence. 
Therefore (i) the Weight of a half -fenny is 3.82 drami 
(2) and the Value of an 9unce 5.75 farthings. 

By the indentures of the mint (43 £1. 2 C. i . 22 C. 2. 
I J. 2.) bzs were to be coind out of a Pound-troy of 
iilver.-— The true Weight, therefore (i ) of a cronnn is 
about I dw. 8.496 gr. (z) of 2l /hilling ()2.(p'^\ grains. 

By the indenture of the mint (22 C. 2) 44^ guineas 

were to be coind out of a Pound-troy of gold. The 

true Weight ofsLguinea, therefore, is 129,43 gr. and 

(at the rate of 21/ per guinea) the Value (i) of an 
ounce iSjf 3 18 i, 2.697 (2) of a grain q 7.81 2^. 

Nearly. V. notes « f ». JVA To fnd the Faiue of 

Foreign Ccinsj according to the prefent value of the Eng- 
liih (iuppofe, for inftance, a piece 23 car. 2 gr. fine) 

Having found the finenefs by the coppel To know 

the *value of an ounce ofit, iky : As 22 car. (the finenefs 
of the Engliih flandard) to 4I (the value of an ounce of 
our coin) fo is zyoxr, 2 gr. (the finenefs of the foreign 

coin). Then For the ntalue of the ccin^ fay : If the 

value ofiozbe^4 5 5 1.8; what will be the value 
of a coin, weighing fo-much (as it is found to weigh). 



ANNUITIES. 
I. In Arrears. 

At Simple inter eft. 



I. 



A'nn * [in Arrears ""j at Simple inte- 
reft : Find (l) xhc Amount % thus : 
2'Sum of the feries to th' years, lefs i% into 
I*addNT.^ 

(II) An- 
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(II) A'nnuity' : the Amount by Siim into 

Rate, more the years ; gives *. 
(HI) Rate : A, lefs N' into T, by N into 

Sum of fer. lefs i ''. 
(IV) Time : Take N; into R' '(the- firft term 

of a prog by that difference) 
Then take the Sutri of the feries : Add N' 

into number more by one ', 

II- ^t Compound inter eji. 

A'nn (in ^ Arrears) at Compound fntcreft : 

Find (V) the Amount^ thus : 
Gco-prog Rate io the number o'th'years ^ : 

ifitoN fum o'th' feries ^ 

(VI) Annuity : the Amount by th' Amount of 
i' (into th'Time) pound "". 

(VII) ^tme:. A of P-co^refpond by its P: 
Rate involve to the quotient "* 

^ Rate *;'.., \ find by ... . Algebra ^ 

IL The Purchase.,.. 
I. FofaCERTAtN Number of Years. 

I* At Simple interefi\ 

Ann [Purchafe] Simple intereft p (VIII; 
Worth : Sum of difcounts for each Year^. 

(IX) Annuity : given Worth by Worth of 
I pound for years given '. 

(X) Time : N by 'feries of A of i pound ; 
till the -citote -gives Worth given \ 

C 3, .11. At 
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II- At Compound interefi. 

L'nn (Purchafe) Compound intereft (XI) 

Worth to find : priaapal-fum find, 
f which the'N's i year's intereft: Then, 

Worth of that for the Time — Then, 
This prefent Worth from its principal — 

The Remainder's the Worth of the N 

fought \ 

XII) Annuity' : Worth of N fought, b'y 
Worth of I pound for Time '*. 

XIII) Time:^ Find a principal, whereof i 
year's Intereft is the N — Hence 

Take given Worth — The remainder's the 
Worth of that principal — Then, That 

Principal by its Worth gives the power of 
the Time for the years fought '^. 

2. For Ever. 
Ann (for Ever) at Comp. int. (XIV) the 

JVbrlby the Principal-fum is ' 
of which I year's intereft is the Rent, or N 

given \ 
(XV) Rate (for ever) the Worth more anniu- 

ity by the Worth, is ^. 
{UNI) Annuity (for ever) the Worth into Rate 

lefs the Worth, is '. 

3. In Reversion. 

Ann (in Reverfion") at Compound intereft: 

To find (XVII) thQ Value: 
(i) Firft find the Worth (2) Then, what P 

will amount to that worth, till Commence- 



ment ^^ 



(XVIII) 
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(XVIII) Principal: (i) Find A till eomm (2) 
Then what N will produce that A /or time "- 

(XIX)fV«je: Find A till commence. (2) Then, 
what T will give that A, for time •**. 

4. In Case of Fines; 

take the needful dire&ions inNotes, as follow ^% 

An annuity^ or Penfion, is a fum of 
money payable, every year, for a certain 
number of years, or for ever. And 
thougli it be divided into half year-, 
or quarterly payments *, it Hill goes un- 
der the general name of annuin^ ; be- 
caufe the whole payments make io much 



Amourts . 
5per«oit. 




m a year. 

NB. — The initial letters ^ in the fol- 
lowing qneftions and foludons, are the 
fame as in the article Interefl, note *.— - 
For the readier calculating of annoitieSy 
it is generaly thought the mod conve- 
nient method, to have tables ready* 
made, extending to the greateil; number 
of years that ordinarily occur in that 
buiinefs; and fi>rfeveral rates of inte- 
reft, that are moft likely to occur : by 
means of which the anfwers of the moft 
ufeful problems may be eafily found *» 
— Bui^ inafmuch as the gteateft burthen 
of the work is the findine the power 
or produd of the rate, or (urn of it, and 
I year's intereft, multiplied continu- 
aly into itfelf, as the rules dired (which, 
if the number of years in the queftion is 

treat, becomes very tedious) it may fuf- 
ce to give a table of the powers of fe- 
veral rates of intercft carried to a con- 
venient length ; which are the amounts 
of I / principal for i, 2, &g. year^, at 
compound interell, according to pro- 
blem V. f. That in the margin, at 5 
percent^ to 31 years; is an example^ 



I 

2 

3 
4 

I 

7 
8 

9 

o 

I 

2 

3 
4 

I 

7 
8 

9 

20 

21 
22 

23 

24 

\l 

2% 
29 
30 

3> 



.0^ 
.025 

•>57S2f 
.215506 

.270281 

.340096 

.407100 

'^774-S^ 

.551 J28 
.628895 
.710539 
.795856 
.885649 
.979932 
2.078928 
2.182874 
2.292018 
2.406919 
2.52695a 
2.653298 
2.78596X 
2.925261 
3.071524 
3.225100 
3-386355 

3555673 

3-73345^ 
3.920129 

4.116135 

4.321942 

4.538030 

which 
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ivhich' m^ b^ extended to more years i and the like ma^e 
For other rates of intereft 4-- V. FraftionSy note '^. 

The problems, that follow under this head, are calcu- 
lated on the fuppoiition of annual payments : but the rules 
are applicable to half-yearly or quarterly-paid annuities, 
the fame way as to yearly payments : only taking T to 
reprefent the number of half-years, or quarters, that an 
annuity continues i R, the intereft of i / for J- or \ of a 
year ; and N, the half-year's, or quarter's payment. 

The tables, which are common upon this fubjeft, are 
limited to i/. — ^Thus, we have tables (i) of the amounts 
of ij, for 30 or 50 years, at feveral rates,, compound 
intereft. {2) of the prefent norths of 1/, due after any 
number of years, from i to 30 or 50. ( j) of the amounts 
of I / annuity, (4) of the prefent worths of i / annuity 
(5) of the annuity to be purchased for i/. — By means of 
which the anfwer to the feveral problems is not a little 
^cilitated. 

NB^ This table was made by completing the multipli- 
cation at every ftep ; and then taking the iirft 6 decimal 
places. Alfo,, when the figure in the 7th place exceeded 
5, I was added to the 6th place : which makes the error 
lefs ; only it makes it exceffive, inftead of defedlive. 

An annuity is faid to be in arrears ; when the debtor 
keeps it in his hand for a certain number of years, paying 
the whole at laft with intereft, for tvtry yeas after it falls 
due. 

The amount of an annuity, forbom for any num- 
ber of years, is the total of the feveral years with the in- 
tereft due upon each — NB. If an annuity is to be bought 
off, or paid all-at-once, at the very begining of the 
firft year ; the price, which ought to be paid for it, dif- 
counting for the advancement, is calld the prefent inortb 
of it for fo many years. 

For example. Seven years : the fum of the feries, lefs 

I*, isi-}"2+3 + 44"5~h^==^**' foui^<i (more 
readily) by progreffion, thus : i -}- 6 = 7 : then 6 (the 

feries) x 7 the ium of the extremes i and 6) = 42: 

-f- 2ZII 21. 

Whatever the time is, there is due upon the firft year's 
annuity as many years intereft as the whole number of 
years lefs ; and gradualy 1 lefs upon every fucceeding 
year, to the laft but one : upon which there is due one 

year's 
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I year's xntereft, and none upon the laft. Wherefore, in 
/tbe whole, there is due as many years intereft of the an- 
jnuity, as thefum of theferies, i, 2, 3, &c. to the num* 
bcr of years lefs one. — Confequently, one year's intereil^ 
mulcipUed by this fum muft be the whole intereft due : 
to which the whole annxiities being added ; the fum is 
plainly the amount. . 

The intereft of the annuity is — the rate ; if the annuity 
be I / — ^the produdt of tlie rate and annuity ; if the annul* 
ty bemoretJban i/. 
f I That iSf the produd of the annuity and time, or tho 
whole annuity. 

For examfie, [Given n t r 5 to find A] What is the 
amount of 50/ annuity for 7 years, allowing fimple in- 
tereft, at 5/ per cent, for every year after it ^s due? 

— Jn/uf. [is^ — I. X i -f" ^^' =^] ^* (^^® ^^^ o^ ^^® 
feries of the number of years, leis i) x 2.50 (the pro-^ 
duft of the rate and annuity) =1: 52.5 (the whole in- 
teieft due upon the annuity) -("35^ (^^^ produd of 
time and annuity) s: 402.5: that is, 402/, 10/; the 
amount fought. 
T For example : [Given art; to find N] What annuity 
wUl, in 7 years, amount to 402/ 10/: allowing 5 per 

cent, fimple intereft ? — Aft/iv, \'zt' ^^ ^1 402 5 (the 

amount) -f- 8.05 (the fum of the fencs 21) x .05 (the rate) 
-j- 7 (the time) =50/; the annuity fought. 

For exatfiple : [Given ant; to find R] At what rate 
of intereft will an annuity of 50/ amount-to 402/ 10 s^ 

in 7 years, at fimple intereft.?— ^;^?/w. R " =: r j 

402 ..5 (the amount) — 350/ (the annuity 50, x 7, the 
years) = 52.5-?- 105a (the annuity 50/, x 21 thefum^ 
of the ieries, lefs t f ) zs .05, the rate fought. 

Viz. i-J-2-f'3."l"4+5 + 6==^2'' 

For example: [Given anr; to find T] In what time: 

will 50/ annuity amount to 402/ ioj,.at 5 per C9it.. 

^n/huer^ 

50X .05^= 

2t. c for the 

firA term 

of a- pro- 

grefiion. 

rhen,pro- 



' m zm 
2.5 + 5 + 


3 m 4m 5 rn 
7.5 + 10 + 12.5 


6 m' 
+ «5 


^ Sums : 7.5 
X 50 : 1 50 


15 25 37.5 
200 250 300 


52s 
350 


Sums: 157-5 


21J '275 377.5 


cce4 
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.ceed as in the margin : where* it may be obfervd (i) that 
2.5 is the common difference of the progreffion : for, 
2.5 X 2.5 = 5 : and 5 4- 25 = 7.5 : &c. (2) that 2.5 
(the I ft term) x 5 (the 2a term) =7.5 (plac'd under the 
2d term) and 25 + c -j- 7 c (advancing to the third ftep) 
=15 (plac'd under tne tiiira term) &c. (3] that 50 (the 
annuity) x 3 (the number of the terms fumd, more by 
i) ==: 150 (plac'd under the ifecond term) and, likewiie, 
.50x4= 200 (under the third place) &c. (4) that the 
fums of the feries, and the produfts of 50, added toge- 
tker, bring us (in courfe, at the fifth flep) to a fum equal 
to the given amount. (5) that the number multiplied into 
the annuity, in that laft ftep (viz. 7) is the time fought. 
—^NB. If you never find a fum equal to the amount ; 
I then the problem is impoflible in whole years. 

fbat iSf of the geometrical progreffion — Make i, the 
leaft term ; the rate, the fecond ; which oonfequendy, is 
the ratio of the progreffion, by which every term is to 

be multiplied, to produce the next. Carry this to as 

many terms as tliere are years ^Its fum is the amount 

of I / annuity for the given time. 
I The fum of the feries for the given time *, multiplied 
into the given antuiity, gives the amount fought. 

For example : [Given n r t j to find A] What is the 
amount of an annuity of 40/, to continue 5 years, allow- 
ing compound interefl at 5 percent. Anfw, I — xn =a j 

Of a geometrical progreffion, begining with i, whofe 
ratio is 1.05, the fifch term is ,.^t-= 1.21550625: 
and the fum of the feries is 5-52563125 f . which mul- 
tiplied into 40, theprodudt is 221.02525, the amount of 
40/ annuity. 

To find the fum moft eafily ; multiply the laft term into 
the rate (or ratio) which produces a power of the rate, 
whofe index is the time ; and, from the produ^ take 1 , 
the firft term : then, divide the remainder by the rate 
lefs I : the quote is the fum. V. note f . 

+ Fory i."^^ = 1. 2762815626 ; and , ~^ — ^ i 
=1: 2762815625 :. which divided by 1.05 >— i, or .05; 
>he quote is 5.52563 125, the amount of 1 /annuity for 5 
years. 

in For example : [Given a r 1 5 to find N] What annuity 
will amount to 22 1 / bd^^ in 5 years, at the rate of 5 per 

cent,. 
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I cent, compound intereft? Anf«w, \~\ 221.025 (the 

amount given) -f- 5.52563125 (the amount of i /annui- 
ty in 5 years) = 39.999 = 39/ 19J 11 d 3f, &c. or 
40/ nearly : which it would have been precifely j had we 
taken 221 1 os 6.06 d (or 22.1.02525) for the amount, 
as in the preceding problem, 
n For example : [Given a n r 5 to find T] In what time 
will 40/ annuity amount to 221.02^^1^1 zx, the rate of 
5 per cent — Anpw, To find a correfponding principal, 
iay .05 : i : : 40 : 800. Then 800 (the correfponding 
principal) -J" 22J .02525 = 1021. 02525 ; which, divided 
by 800, the quote is 12 76 2815625; equal to the fifth 

!" power of 1.05, or i.^^ : fo that 5 is the number of 
years fought. 
1 Here, and in the following problems, I might fay, with 
I Mr Malcolm (p. 608) that. There is no rule, within my 
limits, that will folve this problem — But, as Mr Hill 
(p. 343) has helpt us to an arithmetical expedient ; the 
reader will not be difpleasd with a clearer and concifer 
account of it ; which I have given under the head of Ap- 
proximation. 

The rule, here given, is that of Kerfey, fiipported 
againfl Moreland, Ward, &c. by Malcolm : and is cer- 
tainly true, in confidence with the fuppos'd condition, or 
agreement of the allowing fimple intereft ; but not abfo- 
lutely fo. For, if we enquire what (in ftridl equity, and 
juftice) ought to be paid for the annuity ; then, the rule 
does not Iliow it : fince it gives too-much. The true 
price, Mr Malcolm (arithm. 6.10. p, 600) obferves, muft 
De found by difcounting compound intereft. Nor is this 
contrary to law: for, though, when an annuity is in 
arrears, the law forbids taking compound intereft; 
yet, in the purchafe of an annuity, if the buyer of- 
fers fuch a price, as allows him compound intereft for 
the advance of his mony; he does nothing contra- 
ry to the law ; becaufe, in buying, a man may offer 
what price he thinks fit : and he has this good reafon for 
it, that, by putting-out his mony, and lifting it, at eve- 
ry year's end, he can improve it by compound intereft. 
But, to (how, further, how unjuftiimple intereft is, in the 
purchafe cf annuities 5 Mr Malcolm gives us an example. 

I An annuity of 50/ is to be bought for 40 years, difcount- 
ing 
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ing Ample iutereft, at j per cent. Tlie price, according 
to Morcland's rule, is 1316/ 13/4^; a fum, of which 
one year's intcrcft exceeds the annuity. Would not 
one think, then, he had made a pretty bargain, to give, for 
an annuity to continue only 40 years, a fum, which would 
yield him a greater yearly intereft for ever ? If it is alfb 
calculated by the other rule ; the fame will happen, a^ 
(he tells us] he has aflualy found : though it is much le& 
than the other; as it does not exceed 1 100. 

For example : [Given art; to- find W] What is the 
prefent worth of an annuity of 100/, to continue 5 years, 

difcounting at the rate of 6 per cent, or .06 to i / 

Anfw. Find the prefent worth of each year, by itfelf, 
difcounting from tne time it falls due (V. Rebate) the fum 
of all thefe is the prefent worth fought; 

years » as to fo is to 

00 94.33962" 

00 89. 2I 

00 84.74576 

00 80.645 

00 76.92307 



years » as to fc 

?il rr.o6 I K 

zl \1.12 I K 

3 > is < 1. 1 8 I i< 

41 1 1*24 I i< 

5J l«-3o ^^ » 



425.93932 

NB, The work will be fomcwhat ea£er, if you find 
the prefent worth of i / annuity for the given time ; and, 
then, mi Itiply that by the given annuity. The produft is 
the prefent wortli : bccaufe of the prorortionality of 
annuities, and their prefent worths. 

For example : [Gi\ en r t w ; to £nd N] What annuity, 
to continue 5 years, is worth 220/ prefent worth; allow- 
ing firaple intereft at j percent? — Anf-iK?, 4.3641 (the 
prefent worth of i / tor 5 years) -f- 220 (the prefent 
worth of the annuity fought) = 50.399, the annuity 
fought. 

For example : [Given n w r ; to find T] What time 
mufl an annuity of 50/ 8/ continue, to be worth 220/ 
ready mony, at the rate of 5 per cent? — Atijnx}. 50.4 
(the annuity) -p- 1.05 (the amount of 1/ for \ year) 
= 48. And 50 4 -r- i-io [the annuity of 1/ for 2 
years) = 45.818. And 50.4 -.- 1.15 (the amount of 
I /for 3 years) = 43.827. And 50.4 -i- 1.20 (the a- 
mount of I / for 4 years) = 42. And 50.4 -J- 1.25 

(the 
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w 



X 



^METIC Anrmities 25 

( (the. amount of i / for 5 years) = 40.32— -Then 48 
+ 45.818 -4- 43.827 + 42 + 40*32 = 219.96c.— 
This fom, tnen^ bdng nearly the value of 220, the pre- 
fect woth given: thenumo^ of quotes (to-wit, 5) is 
the number of years fought. 

fNRT. example : What is the prefent worth of an annuity 
of.4o/>. to contimte 5 years, difcomting at 5 per cent? 
■ A frf^* (i) '^o find a principal fam» whereof i year*$ 
intereft is the annuity (to-wit, 40/.) Say, ,05 : i : : 40 : 
8od; Then (2) Torfind the prefent worth of 800/ (the 
principal fom found) Say 1 .05 (the amount of i / for 
5. years) involvM 5 times, = 1.276281 (the prefent 
wrath of 1/ for 5 years) and 800 -f- i. 276281 = 
626.8212 (the in-eient wordi of 800/) (3) Then 626. 
8212, fubtradea from 800 (its principal] gives 173.1788 
(the prefent worth of the annuity fought). 

For example : What annuity, to continue 5 years, will 
be porchasd for 173/ 3^ 7^; allowing compound intereft 
at 5 per cent?— ^»^. 1 73,1 788 (the jrefcnt worth of 
tide aanui^ fought) -r* 4«329 (the prdent worth of 1/ 
annuity, 5 years) = 40.004 (the annuity fought). 

Fcr example: What time muil an annuity of 40/ cofl- 
tmue, tobe worth (of ready mony) 173/ 3^ jd; allowing 
5 percent, compound intereft ?-—^/r/^. (1) 800/. (the 
pnncipal fought *) — 1 73.1 788 (the given worth) zz: 626. 
8212 (the pefent worth of 800/, due at the end of the 
time foin;ht) Then 800 -f- 626.8212 =: 1.27678 (the 
power of the 5th* root, nearly) So, the time fought is 5 
years. 

Found, as in problem XI. 

For example: What is the price of a perpetual annuity 
of 40/, difcounting at 5 per cent, compottiid iiiterefl ? 

— Afifw, 1*;^= Wj 1.05 (the rate)-— i = .05. Then, 

As .05 (the rate iefs i ) to i : So is 40/ (Ae annuity) to 
800/ (the price, or prefent worth of the annuity to con- 
tinue for ever)— M/f, The reafon of this rule feems of 
itsfelf obvious. For, it is plain, that. Since a year's in- 
tereft ef the price is the annuity : thei^re diere can nei- 
ther more, nor Iefs, be made of the price than of the annui- 
ty ; whether we employ it by fimple, or compound inte- 
left. 

Ftr ixamplt : In the preceding queftion [given w n ; 

D to 



26 Annuities 



ARITH. 



aa 



bb 



cc 



dd 



ce 



to find R) Say f^I^zs rj 800 (the worth) + 40 

(the annuity) = 840 ~ 800 = 1.05 (the Rate.) 

For example : In the preceding queftion [given wr ; to 
find N) Say [wi>— w=z n] 800 (the worth) x i.o^ (tbe 
rate) =: 840 ?— 800 (the worth) = 40/ (the annuity). 

An annuity or yearly rent, in reverfion, is, when it is 
not to be enterd upon till after fome time, or niind>er of 
years are paft. 

For example: Suppofe it were requird to compute the 
preffsnt worth of 75/, yearly rent; which is not to com- 
mence, or be ei\terd*ttpon, till ten years hence, and then 
to continue feven yean ahet that time ; at 6 per cent, and 
compound intereft ?— ^iv^. (i) Firft (by problem XI) 
the prefent worth, of 7$/, to continue 7 years at 6 per 
cent compound intereft, will be found to be ^18.6783. 
(2) Then (by problem XII) the principal of tkat wordi 
(viz. 418.67^2/) or the fum it will amount<to, put-out 
10 years, will be found to be 233.7877. That fum, 
therefore, is the prefent worth of 75 /per annum, inrc« 
verfion, &c. as was required. 

For example : What annuity, or yearly rent, to be en- 
terd-upon ten years hence, and then to continue feven 
years ; may be purchasd for 233/ ic x gd, ready mony ; 
at 6percent» and compound intereft ?—-^&^. (i) Firil 
(by Y) the amount of 233.7877/ (the prefent worth of 
an annuity to l>e enterd-upon after 10 years, at 6 per 
cent, compound intereft) will be found 418.6752/, (2) 
Thai (by Vl) the yearly rent (which, being fold, will 
produce that amount for the prefent worth, at the fame 
rate, and fbrborn- 7 years) will be 75 / (the annuity 
fought). 

For example: The prefent worth of a leafe in revcr- 
fion is 233.7877/. The leafe is 75 / ?t-year ; and com- 
mences xo years hen^ ; and the allow^ince to the pur- 
chafer is 6 per cent. I would know the time of its con- 
tinuance. — Jf/fw. (1) Firft (by V) the amount of 233. 
7^877 (the worth given) 18418.6752. (2) Then (by V1I> 
the time (which ^e yearly rent, given, is fold-for, to pro- 
duce that amount for the prefent worth at the fame rate) 
will be 7 years. 

Annuities, and rents of houfes, or lands, are of the 
fame nature; wherein the fame queftions occur as to their 

being 
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being in arrears, or being purchasd—- But, with refpeft 
to leaies, there arife queftioife with fome different circum- 
ilances, owing to the pradlife of taking what they call 
fines : which is a fum of mony. paid at the begining of the 
leafe, befides the yearly rent — ^The following queftions, 
with a general diredlion for the folution, will be fuffici- 
ent on this fubjedi. 

I. There is a piece of land worth 20 pound yearly rent, 
and 100/ fine, for a leafc of 2t years. The mailer is 
willing to quit the fine, and increafe the rent : What 
ought the rent to be ? — Rule, Find what rent, or an- 
nuity, to continue 21 years, 100/ will purchafe, dif- 
counting at the agreed rate of intereft. The fum of that, 
and the former rent, is the rent fought.— -O^/S-i-^ir^. If 
the whole is not to be taken-away ; find the annuity an- 
fwering to the part taken-away. 

II. Apiece of land is worth 12/, yearly rent, and a 
fine of 30/, for 19 years. The fanner is willing to pay 
more fine; and reduce the rent to 20/. What ought the 
fine to be ? — Rule, Take the difterencc of the two rents 
(30 and 20) and find the prefent worth of an annuity 
equal to the difference for the fame time (19 years.) That 
is the. additional fine to be paid. — Obfer^e, The fame 
way the whole rent may be taken-away. 

III. There is a farm to be let for 21 years, at 10/, 
yearly rent ; and 20 / fine. If the fame be let for 30 
years at the fame rent; What ought the fine to be? — • 
Rule, Find what annuity 20 / will purchaf« for 21 years* 
at the agreed rate. That, added to the rent 10/, is the 
true rent with no fine. Therefore, find the prefent 
worth of that annuity, to continue 30 years : it is the 
fine fought. - . 

IV. A perfon has feven years to rua of a leafc of 2 1 
years ; for which he paid 40 / fine, and 1 5/ yearly rent. 
He would renew the leafe to 16 years from this time ; 
that is, for 1 2 years after the firft leafe expires. What 

fine ought he to pay ? Rule, Find what rent, for 21 

years, the given fum 40 / will purchafe : Then, find the 
prefent worth of this yearly rent to continue 1 2 years. 
Laflly, find the prefent worth of this lafl prefent worth ; 
rebadng for 7 year's time, that remains of the old leafe. 
This is the fine to be paid. 

D z APPROXI- 
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ppRox. a branch of Falfr, for the 
finding the Rate of annuities *. 



RatetofinJj'm the doflrin of aimuities, isaproblsmhefi^ 
folvd by algebra (V. Annuities, note **) But, for the ^e 
of fuch as are unacquainted withtkat fcience, I hare henr 
added, what Mr Hill (p. 343) recommends, in this cafe,, 
the expedient of approximation i which he looks-upon a& 
the moft concife, and quickeft method we canufe. — ^Thc^ 
procedure is as follows : 

^ In cafe of Arrears (annuities, amount, and time, beingc 
given) make two or three trials, till you get the anfwer 
j betwixt two of the neareft refults. I'he nearer there* 
Ifults approach, to the amount, the better. And, intereftbe- 
ing feldom above 10/ or under 5 / per cent, a fuppofition 
between thefc two cannot en* much from the truth. Thea 
the work may be performd by propoFtio»— — iV ex- 
ample : An annuity of 20 / per annum is offered to be let 
for 180/ 10/, to be paid at the end of the (aid term : 
What int^reft is allow'd in this bargain ? — jMfw. Firft I 
make a fuppofition at 8 per cent ; and, by problem V,. 
(Annutt.) 1 nnd the amount, at tk^ rate,, to b^ 178.456 ; 
which is too little by 2.044/. . .Wherefore, becaufe I fee 
I am near* I make my fecond trial at 8/ 10/ per cent : 
and, working as before, I find the amount to be 1 8 1 . 2 1 ^ 
whefeby I fee I have overfhot the truth by 71 5 and I fee 
the anfwer is bounded betwixt 8 / per cent, and 8/ 10 s 
per cent. . . By thefe two fuppoiitions, and their re^iac- 
tive errors (as in the rule of Falfe) I find the rate as f0l* 
lows : ( I ) As 2.745 (*^^ ^*"" ^^ ^ err^s ; to- wit, 2.044 
4-71) to 5 (the difference of the fuppofitions; to-wit, 
8 + 8.5) ^^^ 2.044 (the former error) to .371 : which,. 
becaufe lefs than the true amount, being added to the for- 
mer fuppofition, gives 8 ..3 71 (the rate of intereil fought : 
(2) Or, As 2.745 ^^ '^5 • So is 7 1 (the latter error) to . 1 20 : 
which, becaufe more than the true amount, being fuS- 
tra6bed from the latter fuppofition gives 8.371 ; the rate 
of the interefl fought, as afore. 

/« cafe of Purchafing (annuity, prefent worth, and time 
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of continuation, being given) proceed as before For 

example : An annuity of 20 / per annum, to continue for" 
7 years, is fold for 100/ ready mony. Wliat rate of 
compound intereft has the purchafer, for the mony ?-— 
Anpw. (1) Firft I make my fappofition at 9 per cent 1 
and ( by problem XI ) I find the prefent worth of 20/ 
per annum, to continue 7 years, is 100.659056; which 
fhould have been 100/; wherefore the error is .659056. 
(2} Then, feeing the fuppofition was fhort, I make my 
next fuppofition at 9/ 5J : and (by the fame problem) I 
.find that the faid annuity, for the fame time, will be 
worth 09.82/; which ihould have been 100/: by which 
I fee tnat I have fupposd too-much ; and the error is 
.18. (3) Then, As .839 (the fum of the errors) to .25 
(the difference of the fuppofitions) So . 1 8 (the latter error) 
to .0536: which fubtrad from the former fuppofition 
(becaufe it was too-great) and there will remain 9.1964. 
(or 9/ 3 J 11^ for the rate fought. 



BARTER, 

Ba'rter, eslchange of commodities : the 
rule to proportion *em as follows : 
What's to be changd. Value : then, fee what 

That will purchafe of T'other *. 
rf an advanced price of one, a proportiona- 
, ble find for the other \ 

For example : Two merchants barter, jt would ex- 
change cw 5 3 14 of pepper (worth 3/ loj a-pound) 
with 5, for cotton (worth 10 1/ a-pound). How much 

cotton muft B give to ^for his pepper f Jp/w, (i) 

Find the value of the pepper, thus : As i lb to^ 3 10 ; : 
cw 5 3 14 to ^ 20 n 3 (2) Then fee how much cot- 
ton that will purchafe, thus : As 10 to 1 lb : : j^ 20 1 1 3 
to cw 4 I 17 1:. (3) And fO'Xnuch muft ^ have for his 
cw 5 3 14 of pepper. 

For example: Two merchants barter, thus: J h»^ 
"^6 yards of cloth, worth <)s 2d a-yard, ready mony j 

D 3 but. 
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)at, m barter, will ikVe 1 1 s tL-ysti. B has fhaloon,^ 
vorth 2s \ d a-yard, ready mony. Now, how-many 
<^ards of the fhaloon mufl B give, to make his gain, in 
he barter, equal to that of ^*s ?— ^^/oy. (I) Having 
ird found what advance B ought to niake per yard oir 
lis fhaloon, in proportion to what A has done upon a: 
^ard of his cloth, thus: As 9/ zd (the worth of die 
:loth per cloth per yard) to 1 1 / (the advistnc'd price) fo 
zs I d (the worth of the Ihaloon per yard) to zs 6d (the 
idvanc*a price of the fhaloon. ) (II) Say, as before, note *. 
^i) As I yard to c i / (the advanced price of one yahl) 
fo is 86 yards (the whole of the dom) to 046/ (the ad< 
ranc'd value of all the cloth). (2) Then, If 2/ 6// will' 
buy I yard of fhaloon (at its advanced price) how-many 
^ards will 046/ buy? the anfwer will be 378I yards: 
which is wnat P is to give of his fhaloon, to J, for his 
86 yards of broad doth. 



COMBINATION. 

G'oMB. or how- 6ft any number of things 
may change their pofltion *. 
Changes: •^— once 2 is 2.— ^then, 2 into 3 h 

6 — ^ then 
6' into 4*8 24 — and fo on \ to the term 

to-be- varied * : ' 
So L-ef is adz ** : P-oidy, uzoz : N-oztez^ 

tatie : eieiyz *. 
If two, or more, are the f^mej the whle 

changes by th6fe of the fame Quote ^ 
Choices, (i) OF, to the number i?^ multipfly. 

(2) IN, to the fame number, downward. 
(3) This by That divide: the quotient 

gives the choices ^. 
Compoftthns : Of 2 in 10, Squares of 3 in 

10, JCube the numbers ^. 

C^mbina- 
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Comhinaftotts are (liflihgdimt into changes, cKoices, 
and compofitiotts — Changes (Permutations, Variations, 
Alternations) are fuch combinations of any number of 
things, wherehi refped is had to the order of the whole^ 
either as to placCi or (uccefion. ( i ) In regai'd off /ace p 
when any number of thinjgs being proposd, the number 
of different way i thefe thmgs may be difpos'd in an equal 
number of determind places^ fo that they fhall never be? 
all in the fame places. As, Suppofe 6 things. A, B, C^ 
D, E, F, are to be difposM in 6 places : This may be 
done variorus ways, according to the different places eveiy 
one may poiGTefs, regard being flillhad to the whole: i. e^ 
if any two^ or more of them change places : that makes 
a nmv alternation^ or order of the whole ; though aU 
the refl remain unchanged, (i) In regard of fuccejpony 
when feveral things may be taken, or orderd in fuccef- 
fion one after another. For example. In the taking of A^ 
or B, or any one of them, i ft, or 2d, &c. And, as the 
taking any one of them ift, or 2d, &c. may be calld 
puting them in the ift, or 2d, &c. place of the fuccef- 
Hon ; this fhows the coincidence of thefe two ways of 
ordering things as to the number of changes : for they 
are reducible to one notion of place, either as it relates 
to ^ace (which is more flridUy calld place) or to time, 
or fuccefllon; which^ as to the number of changes, is the 
iame. For, places cannot be better diilinguifht than by 
numbering them ift, 2d, ^d, &c. and the order of fuc- 
cefHon of things is diflinguilhable no other way than by 
marking whi(^ thing is ift, idj 3d, &c.— — C6wV^/ (or 
Elections) are combinations, which regard not the oidei* 
of the whole J but the way of taking a particular number 
out of the whole. Thus, fuppofe a leiTer number of 
things is to be taken out of a greater, and we are at li- 
berty to take them out of any part of the whole; the 
number of ways this may be done> fo that ibme (one, at 
leaft) fhaU be different in every choice or combination, 
is calld the choices of that number of things in the 
other. For example, If 4 men are to be drawn out 
of a 1 00, the number of ways this can be done, fo as 
fome one of them (hall be a different man, is the choices 

of 4 men (or any other thing) in 100. Compofitions 

are limited eledlions. Thus, conceive two or more dif- 
ferent fets (or fyftems) of things, containing each the 

fame. 
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fiune, or « diiferent number of things : then, fuppoie 
We are to choofe, out of the whole, a number of things 
either equal, or unequal to the number of fets, fo that we I 
take fome part out of everv fet *; the number of | 
choices, thus limited, is calld the compofition of tliat 
number of things, out of that number of fets. For ex- 
ample: Suppoie i6 companies of men; i6 men may 
be drawn out of thefe, vanous ways i taking only i man 
out of each company : and the number of choices we 
can make (with this limitation, of one out of each com- 
pany) is the compofitions of i6 in the i6 companies. 

If poffible : that is, if the number of fets be greater 
than mc number to be chofen. For, then, we may take 
any choice of a number of the fets, equal to the number 
to be ele£led. 

That li, Refuming the lad produCl (24) and multi- 
plying it into the next digit (5) &c. 

For example : In this vme ('Tu in me ita es, hem f in 
te ut ego lum : ac tu me ibi ama, ut te ego amo hie 
jam") the words being 22, may be placed 1,124.000, 
727.777,607.680,000 different ways. 

That is, 5 things multiplied into 24 (the produdl of 
the preceding multiplications, or the dianges of 4) ad- 
mit of (adz) 120 variations : and, confequently, 6 (6 
X i2o) makes (oidy) 720 : and foof the reft. 

And thus may be known (without begining the fe- 
ries) any changes, as far as 10. _For (N-oztez, taue . • 
ei exyz) 362,880 (the changes of 8) x 9 := 3.628,800; 
and fo on *. 

Examples: (I) Hereby may be known how many 
ways the letters of a name, or word> may be varied; and 
difnsrently difposd by 

way of anagram: out of Roma Orma Mroa Arom 
which thofe of ufe may Roam Oram Mrao Armo 
be gatherd, neglefUng Rmoa Omra Mora Aorm 
the reft. As, for exam- Rmao Omar Moar Aomr 
pie : the wOrd * Roma", Raom Oarm Maro Amro 
confifting of 4 different Ramo Oamr Maor Amor 
letters, may admit of 24 

changes, as in the margin : of which only ramo, oram, 
mora, maro, armo, amor, are iigniiicant f . (II) Six 
gentlemen, that were traveling, met-together (by chance) 
at a certain inn upon the road; where they were io 

plcasd 
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(j^Ieasdwitli their hoft, aad each other*s eompany ; thav 
in a frolic> they made a contra£l to flay at that place, (o 
loog as they, together with their hol^ couU lit eveiy day 
in a different order, or poAtion, at dinner. This will be 
found near 14 pars. For, they, being made 7 with their 
hoft, will adaut of 5040 different poiitions : but 5040^ 
being divided by 365^, the number of days in one year, 
will give 13 years and 291 days. (Ill) In St. Mary le 
Bow's church,. Cheapfide (before the £re, in 1666) were 
E 2 bellsr Suppofe it wene requird to tell how many fe- 
veral changes might haive been rung upon thofe i z bells ; 
and, at. a moderate computation, how long all diofe 
changes would have been ringing once over. In Anfwerr^ 
(i) Firft I X2X3X 4x5x6 x7x8x9x loxii 
X 12 := 479001600 the number of changes. (2) Then> 
fuppofing there might be rung 10 changes in one Biinute 
(to-wit, 12 X 10 := 120 flr^es in a minute, which is 
two ibokes in a iecond of time) accordii^ to that rate, 
there mufl be allowd 47900160 minutes, to ring thenv 
once over 4-. (IV) The two following verfes [Lex, rex,. 
grex, res, fpes, jus, thus, fal, fol, (bona) lux, laus. 
Mars, mors, ibrs, fraus, fsx, ilyx, nox, crux, pus (mala)' 
vis, lis] the feufe remaining good, and the verfe trucy 
may be varied 79833600 ways J : which would compofe 
above 249 voluixies ; each volume containing 2000 pages ; 
every page divided into two column^; andeacl^ column 
to contain do verfes ; which, at a penny the iheet, would 
amount to ci8 pounds^ ic ihillings; and, fuppofing 
them bound for 5 (hillings a"^ volume, the binding would 
coft 62 pounds, 5 ihillings ; and the worth of the whole 
would be 581 pounds. (V) The 24 letters of the alpha- 
bet will admit of 620448401733239430360000 feveral 
variations. If, with Uiefc, you uke-in the feveral varia- 
tions of 2, 3, 4, 5, 6, &c. letters ; there :will arife 
thence fuch a vaftnuQiber of words^ that if a man could 
read $0 tho\ifand words in an hour, which is more than« 
the pfalms of David contain ; and, if there were a hun- 
drecf dipufand millio(i»s of men, they would not fpeak 
thcic words, according to their hourly proportion before- 
mentiond, in a hundred thoufaad years ; a thing feeming 
moft impoffible and incredible, yet nwH certain and in- 

Alible in Gomputitioa« 

^ Th«# 
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Thus we learn how to find die number of changes of 
any nomber of things. But, if it (hould alio be required 
vJdcaaly to take them all out^ or reprefent them (for ex- 
ample) by letters : there is one certain method of pro- 
ceeding, by which we can go through the whole, with 
die greateft eafe and difUn^tnefs ; fo as to run no hazaid 
(or me leaft poflibility) of omidng any change, or taking 
any one oftener than once. This method will be made 
clear by a few examples : fl) For two things, a b ; the 
changes are 2 ; a b, and o a. 



a b 



c 
b 



a c Ic 
c a I 



a 
b 



(II) For three things, a b c; the 
changes are 6, which you fee 
already taken-out in the mar- 
gin ; only, to fave fuperfiuous wridng, they maybe orderd 
as above : where becaufe every letter poflefTes the firft 
place twice (to-wit, dll the remaining two have changed 
twice) therefore I write that letter down but once in the 
1ft place, fuppo(ing it to belong to the ift place of the 
next change, which is left not filld-up. (Ill) For 4 things, 
abed; the changes are 24, as they are here repre- 
fented : where every letter pofTeiTes the firft place 6 times ; 
(to-wit) till the remaining 3 have changed 6 dmes : whofe 
changes are orderd the £une way as in the preceding 
example. 



a b 



c 


d 


b a 


c 


d 


c a 


b d 


dab 


c 


d 


c 




d 


c 


^ 


d I 


c 


b 


b 


d 


e 


ft 


d 


b 


a d 


b a 


c 


d 


b 




d 


a 




d a 


c 


a 


b 


c 


d 


a 


c 


d 


a b 


c a 


b 


c 


b 




c 


a 




b a 


b 


a 



(IV] For 5 things; a b c d e, their changes are 120 
(=: 2^ X 5) taken as here reprefented. Where obferve, 
that, becaufe the changes of 4 are 24 ; fo, in taking-out 
thofe of 5, eveiy letter mull pofiefs the 1 ft place 24 tunes ; 



A b c d e 


c b d e 


d b c e 


e b c d 


e d 


e d 


e c 


d c 


dee 


d b e 


c b e 


C b d 


e c 


e b 


e c 


d b 


e c d 


e b d 


e b c 


- d b c 


d c 


d b 


c b 


c b 
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B a c d 



e 
c 
d 



e 
d 
e 
c 
d 
c 



cad 
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€ 

a 



e 
d 

e 
a 
d 



d a 



c 
e 
a 
e 
a 
c 



6 a 
c 

a 



c 

d 
a 
d 



d 

c 
d 

a 



«aa eacda 
I da] c a c 

And ib on^ 

/. e. till the remaining 4 letters nuUce 24 changes : which 
are taken-out according to the method of example 3. 
——^5. (i) By thefe examples, the method for at^ other 
number may be easily undernood ; one dep^di^g always 
upon the preceding. So^ if there were things, whofe 
changes are 720 (= 120 x 6) each of them muH poiTeis 
the ift place 120 times; to-wit, till the remaining 5 
make their 1 20 changes. And, obferve, that, as every 
letter has the iH place as oft as the changes of the re- 
maining number y fo, while it poileiFes me ift place, 
tj^e letter next it (in the iirft change pf thp|^ wherein it 
}]ias tKe jfl place) pofTeiTes that next (or 2d) place, as oft 
^ the number pf changes of the remaining letters after 
this one.: and^ then, the next letter is advanced into t^t 
2d place : ^d fo on ; till they are all fucceffively in the 
2d places. TKefameis to be obferv'd of the 3d, and 
4th, &c. places. Then, when all the letters, after the 
I ft, have poiTeft the 2d places a |iew letter is-advanc'd 
into the ift place: and, fo, the changes proceed with 
that letter in tKe lil place, as it did beK)re. (2) But, it 
may be obfervd, that, ^he number of changes gronufifaji 
upon the feries of numbers, that the changes of a fmall 
number of things can never be all reprefented. For ex- 
ample: The cnanges pf 10 arp 3628800: and allow- 
ing a man to take-put joo of them every hour, it would 
polthim 304 days to nxiiili them all; though he workt- 
at'it night and day, without interruption. But, if we 
only double the number of things \ i. e^ take 20 : the 
changes are 187^146.308,321.280,000 ; fo great a num- 
ber, that, if a man could take-out, 500 of them every 
hour, it would take-him upwards of 42 thoufand million 
of years to finiih them all. For, divide the changes by 
500, the quote is 374.292,616.642,560 hours; which, 
divided by 24, quotes 1 5.595,525.693,^.40 days ; which 
01^6842,727.330,666 years, and 70 oays. (3) As ta 
the combinations, diiliitguiiht by tne names of choices^ 

. and 



^6 Cm^ina^m ARITR- 

and cMfoJkiom^ the^oAiiii of tfcdfri H too abihtire, and 
fe far out of the way of tedinaiy oecaiioii9 ; that it ««>ald 
be iftipi^per to treat of them in a fyitei]H>f this nalare. 
The Gurioos may be &tisfied with wh«t they will fii^i oil 
Ais-fubjeftin Malcolm,, arithm. 5. 6. p. 514. 

If t£e Word PhiUfpa Were given, which coniiib of 8 
letters, of which (without confid^ing tbofe which are 
of the fame fort] the-chan^s wffl be 40320 : but becaofe 
lis twice repeated, drnde^^o^zobys, the change on 
two letters; and the ^ote is 20160: and dtis, cQvided 
agaiB, by 6 (the changes on 5, betaafe P is thrice re- 
peated) gives in thet[aotieat J360 ; which are thechanges 
m the word PluUppa. Ot^ tt% had divided 40^20 by 1 2 
(becaofe 2 times 6 is 12) the quotient would give, in the 
onfwer, at one operation, the lame as before. 

X. ' if two bells more had been added todieafordaid 12 ; 
di^y would have advancM the number of changes (and 
cottfequently the time) beyond common belief. For 14 
bftUs would require (at the fame rate of ringing as before) 
about 16575 years to ring all their different ^ngea. 

A For, if we fuppefe the words honoy and mala^ continue 

•^*aly to keep the feme, (to-wit, the loth) place, the reft 
bdng 1 1 m number, (indilFsrently changing place with 
any other in the i(ame verfe) the number ^f variations of 
II places will be 3^916800: which, doubled (for the 
number of changes m both verfes) makes 79833600. 

For example, ^"'^•"^Oi 6 things, whereof 3 are the fame, 
to find the changes : Say, the whole changes of 6 diffe- 
rent things are 720; thofe cf 3 are 6 : then, 720 -7- 6 
m 1 20.— Suppofe 8 notes of muiic, whereof 3 are the 
fame, and 2 are the fame ; but different from &e former 
3 ; and both difierent from the remaining 3 (as fa^ fa, 
f^y fiU fih ^, «w> /« ) What is the variety in the 
fueceffionof thefe 8 notes ? {Jnfao.) The changes of 8 
different notes are 40320 : of 2 there are 2, and of 3 
there are 6: then 2x6= 12 j and 40320 -r* 12 = 
3360, the variety fought. 
Thus, the choices of 4 in 9 are 126. For (i) i x 

o 2x3x4 (the fcries, ttftvardsy to the number to be 
cle«Sled) multiplied continually together, =:: 24. (2) 9 x 
8x7x6 (the feries, downivardsy to the fame number 
of terms, out of which the ele£tion is to be made) mul- 
tiplied 
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b 
b 



c 
.c 



e 



b id 9 



* 



e 

c 



f 

f 
•d 



.fiMJmailf .itogdlitr, xs: ^24. <j) TKhi, 1024. 

/_ riMt «f ajpmter, diej»flih«id a.b c a d e 

: may be coiiceivd from the following 'a ' b i 
» fraiipl€UT»nrtl?ievelflffionsJof.3 fl^tttof 'a^b e 

I wfwiOB'Pf'iwbidi.is.asisi'dui.mar- 'L:±^ 

'^ gin; .jifidiMAy/JbeitidBeivouty r^ius: a c -t|c 4 o 

L l^jSaBdDdfli.IdKdfir, ^/kc: tAieii Lput-aft^ther inthtf 
Ifirft i^ace (on ^e,ii^ht)r^[icc8£TOl)r iiutfae^^der of the 
llctcerB) till tfaeFeis.not aaodier bebM ^idiea Iput a ne^ 

>' letter In thefeMiidiflac^4<>i^4^^g^^)'l^!^%'^^1f^'* 
^' till I changiB all(the&tters:in 

'« order^ ts^. are in the £rft <« -b C 

! place : zrifii thmf Tpttta^B^v 

:; letter in tlijeihiid nlacey^cccp- 

' ing it thtre tillrLshii^^e.ali 

; the lettera^jn thttfecOTdyace^ 

' as oft as poffibl^; '4hacu^ d 

1 ACitlitfiQesttits^iaaiunber: juid, 

cond place, I cjange sdl thofe 

in the fiH| place :^iu)i'iaon» •< 4 

if there arje move >tfak!gsaBle£i- 

ed; as^x^y appear'^Dm^the 

f(^owkgi ilxaiBpk.rn-^'^The (^ 

eledions iC^ 4 .in 7. things 

(a, b, c, {d^ e,f f, g)-are 351 ' f 

as in the margin : . the; order ^d t 

'wUdiy bfingiOtt^fviUy con- 

Js > fufiiGifint^ire&ion 

for any other cafe . . . Only it may be .obfervd, th^t, 

wken 1 g conies in .the iirft place (on the right) the letter, 

in (the ie9tmd place, is changed ; and there it flands, till 

jcomes,a^ki in ihe: firft place, and*then it is changed 

I. ms^4q on, till f copnes in^e iecoRd place : and 

enr}the letter, .in tjie ^d^ place, is "ChangM ; and io it 

Aands.t^ll the ftme. changes, as b^oreyr.Ml upon thejfirfb 

~ fiaciand^plaoes; thatis, till f g come together in the 

^dfeoQDdplace8:<and then the letter, in the 3d 

£ places 
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€ 
if 

:f' 



c if' 

f -^: 






e 
d. 



e 
e 



f 
e 

f 
f 
c 

f 

f 



S 

g 

g 

e 

f 

s 



8 

e 
t 

s 
g 
g 
g 
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place, is again chang'd : and foitgoeson tillecomdm 
cIk third pkce ; and then the 4th place is^changM; mid 
fo on, till fach a letter conies in the laft place; that, What 
are l^hiiid in the order of the letters do joft make-op the 
inunt>er ele^ed. 

NB. (j) Inany ^ven number of qoantities, the num- 
ber of combinations increafe, gradaal/y till you come a* 
bout the mean numbers; andfo decreafe^-gradualyy again. 
So, in £ quantities, there are more combinations of 3 
and 5, than of 2 and 6 ; and more of 2 and 6, than of 
1 and 7: as may be feenin*^the following table. (2}I( 
the number of quantities be even, i 



the number of places (hows the great- 
er number of combinations, that can 
be made in thofe quantities. So, if 3 



2 



the number of quantities be 8 ; the -^ . 4 1 » g \ 70 



- 8 

28 

56 



I 

7 
8 



56 
28 

8 

L I 



2 



Vlu 7 ==^ 



t 



of which is 4,'ihows the.greateft num- 
ber of combinations in thefe quantities 
will be of 4 in 8, as in Uie table. 
But {%) If th<^ number of the quanti* 
ties be odd; then thofe 2 nnlnbers, 
which are next together, and whofe fum is equal tl»the 
given nnmbei of quantities ; ihow the gUcateft number of 
combinations. So, of 7 quantities, t^iegreateft ntunber 
of combinations will be of 3 and 4 
quantities in .7 ; and are eqoal, as in 
the tshlc,^'^-^ Example, How many 
locks, whofe wards differ, may be 3 
unlodct with a key of 8 feveral wards ? 4 
(Anfiv,) z^z locks: 8 whereof may 5 
have one iulgleward; 28, double 6, 
wards; 56, treble wards ;. 70, four 
wards; 56, five wards; 28, izx wards; 8, feven wards; 
and I lock, eight wards : as appears by the upper ttible 
in the margin. . ' ; 

And fo on, increafing the powers ^ according as tour 
number of quantities increafe. — For exampSe (1) .What 
number of chances are there on 2, 3, 4, 5, and 6 dice ? 
(^«/w.) On 2 dice (by fquaring thp 6 fides, will be fotnd) 
36 chances : on 3 (by cubing the .fides) 216: • on 4 
{by increafing the powers) 1296 : on c, 7776: oii 6, 
46656. ^(li) Wiiiat number of compoiitions. of 3 k^ters 

in 20? \4»fw*) SoOQs ti^.£(cbe of 20. (HI) What 

nu#bec 



7 
21 

35 

35 
21 

7 



k 



I number of CQmbinaticms of 6 letters, iii 24, or in the 
'^vhoIe alphabet? ' (An/w,) 194 102976; the fquard 
.cube of •24* (IV) W^t number oT hexameter andpen- 
I tamec^r verTes^ may be made out of the following linea ? 



Hexameter. 
Turbida. jgnea. peiTuna. 
ihorrida. afpera. martia. 
[barbara. lurida. effera. 

Fata. . 'figna. damna. 
[b^ella. .yiioda. fiilra. aUba. 
[fcorta. tela. 

Sequi. foris. pati. tuis. 
domi* patet, puto. palam. 
iferunt, 

Pra^monftrant. pr(»ritant. 
[promittunt. . protendunt. 
Iprodttcont. monHrabunt. 
Ipi^ogignent. . praenarrant. 
Ipromulgant. 

Tenipora. pocula. prap- 
llia. verb^ra.. lamina* f<e- 
Idera* agpina.. crimii\a,. &- 
Idera. 

Dura, faepe. quadam. 
lacerba. prava. mahar di- 
Ira. nigra, faeva. 



Pentameter. 

Tetrica. ardua. perfida. 
improba, fordida. impia.. 
triitia. turpia. noxia. 

Praefiabunt. praefcribunt. 
condudunt. praedicunt. per- 
ficiunt.' conuimmant. con- 
glomerant. fignificant. pro«. 
curant. 

Dura. a£la. vlna. veifai. 
di£la. fada. labia, arma. 
afba. 

Dolofa. pudenda. pro» 
terva. neranda. crnenta. 
fuperba. molefta* iiiulba. 
maligna. . 

Nova, aliis. ti|)i. viris. 
fcio. mea. malis. vides. 
mihi. 

NB. Take any one ivorJ 
eutrfeach line^ andjmiKill 
ba've a true i/er/e. 



(Aftfw.) (i) In the Hexameters: there being 6 lixies, 

ana 9 words in every line ; the fquard cube of 9 gives 

53 1 441 * (2) In the, Pentameters : ^ere being 5 lines, 

and 9 words ill everv line s the furfolid, or 5 th power of 

9, gives 50049 veries. (3) In All 590490 : a number 

of verfes, tnat would make above 45 volumes as big as 

Virgil f . (V) What number of compofitions may there 

be of the 24 letters of the alphabet, accounting them by 

I and I, by 2 and 2, by 3 and 3, and fo on to 24 ? 

(An/wJ) (1) If we account, each time, 24,; the anfwer 

would be 1 3337357768C62841 244400814728435776. 

(2) But; if we are to find all the numoers precedine in 

geometrical progreflion under it (according to the rule in 

(progreflion) the ftatingwill be 23 : 24:: 1333735776- 
850284124449081472843775 : 1 39 1 724288887252- 
E z 9994^5' 



40 Gembtf^im ARITK^ 

aMf2$r2af9940libaj whidi if tlimiiBdW dTcMMpo-^ 

; Saiiian)rverfteinaybeinde^Ctttof dietaMbfofliex- 
kmeten, witboHC taking notice^ of th4r pfftlttliliaii of 
places. For, yoa may change moft of the i^ and^the 
I oth^ Vmi IntD w $d), and 2d lintfL 
iV For5oox90 (tK number of v«r(a^ tkurottr be nl^ 
by the Wcn^ lit die tsdfle above) -4*' 1 jcif 6 (mti nsitfber 
of verfes iorVirgil) trt f 5 Toluniek, «ftd 4;^! ^ veHSMi-^^J?. 
•To give: thb ftat an air of myMy . . . Thte ail Adi^ jbhn 
Peter (6epr, iovi^7)diibjbiiMdtiie]MteH4#thirf^ 
into tables, (t) For the Hexameters ther^ ato 6 tablett 
eadttaUeha^ 10 ceils a-croft : aiidai^niduiy sfih are^e* 
cciTary to compUts the wofds d6Willvai4». In*- Aibfe^ 
the letters are fo dtfpbsd, that, if you take a^ dT the 
6rft 9* ahd add every 9th till thewordit <3Mqpi«le^j yoa. 
will have th&feveni wordft a» hi tile XaM^i mBL^ by 
thar mcfas^ ait Mxalneter veii^^. (^}! For t^ I^ffittic^ 
tcTTi themediod is tiR (kme^. . . AMir to ftr^llgdieii«efif(e{)a- 
radDx»: he^ftitl^'tbe piece Artificial Verffij^ag-Vil^re^^ 
by any one of oidtalil)rca{ne[ty,' tISMgh- hi oidirfliiida 
not tm woc#of bfiM, may bfe URij^ hosMUl^ to<A4kc: 
.590490 hexattnter arid p^ntttuMT v«lii^ fru^ Sltiiip. 
true v<de» 9nd g0d4 fenle. 
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D i V I S I O N. 

or the ift in the Vft \ (2) ^ the 

anfwer {wbUb h t9 he plmc'd in tht fmoiitHi) 

Multiply-ftSr; (2) and the produA Subfiria 

from the -dehd, by addition *• 
Then, fdr Hextftepy advance I'^in the -dend 5 

and count-back, i*th' remaiftder^ 
;Sd many as arc i'th' -fiSr : Theit begitt, aS at 

firft ; and fay, HoW-oft, &C. S 
NB. T( by the id you Borrow no mor^ thaa 

you Pay by the ift : Right ^ 




8 
a 



• • • r 

COMPENDIUMS, 

ambers J i*th^ end of the -for; Set-off fo- ma- 
ny places i'th' -dend i. Reft «. 

-for ^ngle Digits Quote under ; the Reft to 
the next place prefixing ^. 

CoMPotJND Division 
of Different Denominations : fee Pradice. 

There are other ways of divifion ; 6 of which may be 
feen in Webfter, and 9 in AUingham. The foUowine 
(of which I find no account in aathors) is ofFerd as much 
^itflfvrttfi^ and eafiefti and, by the difpofition of the fi* 
gures^ the moft commodious for operation, proof^ vala« 
ation of remainders, &c. *. V. notes ^ ^ ,^-^T he Expedients 
for the Sfvtding large fums^ are by Logarithms^ by Ne- 
per's bones (V. Multiplication, note ^) and by Tabula- 
ting. V. Tabulating. 

An example will fhew the difference : Here, in ib (hoiC 
afum, inthe^ow- 
;w(7« way, there The Common ^ay. By my Rule. 

arenole6(bdides ^4) 1212289(50512 1212289(2+ 
dots, and diflies) ,^^ j^^., -0-12 

than 1 8 figures to ,-^ 
write; in the^- 122 

/A^r, onlv4,or5. ^^^ 

Befide theftrag-* .,^_ 

ling iltuation of ^S 

the feveral mem- 24 

bers of the ope- ..^ 

ration; more par- . ^q 

ticularly of the .g 

divifor, and quo- ..^ 

tient : which are | 

atfuchadiftance, 

as render it inconvenient to multiply the one into the other. 
For example: To divide 36 by 12, fay How-oft 12 
(theDivifor) in 36 (the Dividend): or *Thei2vesin 
16' ?•— Aufw. 3 ; the Quotient, without any Remainder *. 



'4!z t)hijk»i A'ftlfK 

For ^ X 12= 36, wlucb is die fortft metliod of P/vl^; 
to-wity If tJfe qadtifint^ nmlfiplied mto the diviibr, plus 
,^e reik^aindfr, be 6qiMl to UHk dividbad : but, for % 
fiiorter, V. Proof. 

MrHacton, in Ids iftatbcti^dd ikoioal (b. 1S3) a- 
mong bis humeiicftl iiovtities, oUmies thiic the atlAib^ 
^62880 may be cohtifiwify divided \tf a differeiit dijfit^ 
from I to 9 inclofive ; witkoat any rmaindir of any t^ 
the dividends ; wWch omnot be iaid of any odier. 

For example: To divide 165 by 1.2 1, ^yHow-oft i 
(the ift of^e dfvi -y^r) ib 3 (the ift 6f thfedbi -iifejk/} : Or^^ 
rather (taking the two firft) How-oft 12 in 36^— 'Aniwfer, 

hlt-upon the proper ttfwd:. To Settle thb Pomt n ili^ 
bfffin^fs of Kne 5. 
d For eidumple : Tddhride 36$ by 121 ^ %, as aftcAro 
(tfote «) The ones in 3— Ai#fr. 3 1 ^Hkiek fet-downiin 
tke qdod^t^ ^s in tte sttargin. Thdn, by this anTwer, 
mtntiply 121 fdiediVifefr) and^ attb^fioiiedfaie^ateadi 
ft^, ftibtfaa the piodtta (^^itlMUt ftttiMg-it-dMni} iipai 
365 (the dividend) Saying 3 x I ss 3 ^ 2 f (to be fiit- 
dOt^y as you fpfesdt it» uMer Ut<uiibki ty Tdh ' 
the c, 'viz. the 3a under the 3d) ^'^ ^^ Ai^^*2fAi 

rbj. Then3x2 = «+b ^^^ if^ 
(CO be fet-down under the 6> to- ^^^| ' ." 

wit, the 2d under the 2ci) =16. ^ ,. ..^^.^ i^a^^ 

Tiien 3 X 1 =34-0 (asintfae V.* '-^51 ^^C*L 
laft) = 3. So, tfc Quotient is ^^^"^ ^'""tt 
3 ; the Remainder (which, in working ivJdi the pen> inty 
be feparated, by a dot or comma, fromtiie reft of die ]<|w 
mainder) 2 : /. e. tI^. V. Fra^ns, and Rak-bf-thMi 
note »» III, IV. 

•*j' Rather than 3 from 5, and there renedas a. V. 6iitN 
tradion. — NB. The advantage oi ^^ mediodof ft^ 
tradlion is, that the lad fonnd in the iktoutfa ofijle o]fc> 
ratordoes more readily remind him of ^vinuiie boifreiivif 
and {o fecures againd mijlakes in paying. 
I For example: To divide 36J365 by l«i, fiiy ft) 't&t 
the firft dividual], br partial diVideitd, How^oft •% in ^, 
&c. a^ fti nofe ^. Then (2) for the 
'2d Step, adVante ote place in the dl- i^n^ 9 ^^' 
Vidend, to- wit, to j ; ^d couitt-baek 01156 jot{^ 
(in the remainder} fo-^^y &g'«ures as 1 00 

(h^ 



mnc lymfion 4^ 

6m &]«^^ ilf Ae di^f, eo-ttfftp j : fe, the teckon* 
diig ifrSi mi fa'6 : t^hidi [ii^ ^oa catUiot have i in o) 
enter in the qaodenU Thoa(j) foYthe ^d Step, do at 
iii the id; and the rpdtioaung will end m 2 : and Tiete 
h^, asat fhrA ; i^d lay HoW-cft i in t, Zcq. Theif 
(4) fof f he 4lh Step/ do ^ xnthe laft ; and die reckoning 
mi eftd ^ ii : and Therey ajfaib, b^iti^ as at firili 
^ito40iy, asafore, Ko^-oft i in xi, ire. V, notc^ 
f I fdr exampU : lii Che 4tk ilep of note S die queftionia 
M6w-(xft I in I i ! anifwer 9 (more thto which is never 
to be dfiterd ibto the quotient). Now, "To fee ^whetbir it 
hvitlgo ; that is, whether it be not too-much i fay (ia 
eperatmg hy the itl figure) 9 x i fs 9 — ^ 1 1 (remains) 
2, to pay. Then (inx)pttating the 2d figure) fay 9 x 
2 sit 18: WJHoh» to rubtiii£t.lt 60S1 6, oU^es to I)onow 
BO more than 2. So^iiBce, £^ the 2d,you borrow no more 
than f6\i pay hi the lirft, you ai^ fight ; provided yott 
have \Atto. ikt M-lefs than what is too«mu<A. 
gl fTina, IMvidiq; (i)by 10^ Iscutii^^olFxkeJftt fiairt . 
W ftlieibridbDd^ if) by sc^ is.hal¥4icaUbiiC lielaS. 



(3) by 200, aiyMit ^ two Mt^ 



y wc es^ 



(3 j Dy 2 . ^ 

thereby fet-oflF^ aii to be confiderdas the refi^ or remiin>» 
I tier.' 

9'hat h^iro dlvide'by ft fingle digi^ or any two ftch 
Mcaabemaaagd as Qne<«. g. i4.f ««, l^c.} idthDut 
lAchig-dowA the.diviibry pkce me ^iifltfait uikbr Ae >di»- 
vjdeod : and, fer the maAner and wbrof ^wiorking in ihia 
WB}s V. JEleduWoli, note % x. 
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E QJJ A T I O N. 

^*lffi^ A$ thfe <Rms 4tt t5 1*! So lihe 
/ ums (meo tk' ^ime^i) 4X) the tme time ; 

tat 6ftcir)1:fedlfeteu^ \ 

I :i ^ifudttsn of^Pi^Mitfs is, ii4itoibviei^ dOtsitre -payable 

It fevc^lteffilts (be^Httg'lio ifitereft ^ tfVer the term of 

paylSlJbnQ 16 Jtnd ft tefSi, ^iC 1Vbidi'(if ^Ibqpare all pavd) 

newer 



Equattm ARITH- 

either debtor iMnr creditor Io&b any thuig« The doing 
t this is calld equating the terms pf payment ^ that is, 
;ducing them to one. 

For exampU: A is indebted to By loo/; tobe paid 
: the end 'of three months : .alfb 200 / ; to be paid at the 
id of 4 months : and 300/; to be paid at the end of 5 
lonths : Now» to prevent the trouble of many meetings. 
Ley agree to have out one payment of the three fums, 
; one time : The queftion is, when that mufl be, without 
>fs to eith€fr.— Anfw. As 600 (A the fums, or total 
f the debts) to i : So 2600 (/. the fums, each into 
leir time} to 4 -} months : at the end of which time, if 
lie 600/ be payd, neither party, will fuftain lofs. 

OR .♦ 

mwe accurately and unexcipHotiallf 

(according to Mt Malcolm, 6. 10) 
as in the anfwer to the following quefiion : 

There is 100/, payable i year hence ; and 105/, pay- 
ble 3 years hence : What is the equated time» allowing 
imple intereft at 5 per cent per annum ? 

100/. the firft dcbt:l 100/. theon^dfcbt: 

105 with int. at 5 /. ] X I its time ST 

5:Sr-i.5(thcmt.=r4i1««> ^^ P«>^"^- 

4-(thcftimoftime8)4| Then lOt) + 31 J = 41S -f- 5 

The(I)nttnib.foundi 4S ' r=: 8 3 4- 3 (the TO-odaft of the two 
imes) = 86 *(the II number foundy. Then the fquare of 
f.5 (the I number) is 2025 1 of which the \ part is 506.25 : 
rom which taking 86 (the II number) the difFerencc is 
1.20.25 • ^^ fqware root of i»4iich is 20.5.— —This, fub- 
Tadcd ♦ from 22.5 (the i of number I) gives 2 (yeafs) 
:he true anfwer' "j*. ' . • " " i 

NB. This root, being added to, or fuhraBed from fte 
I: of the I nun^ber ; the fum, or the difference, will be 
the time fought— To know 'which is the anfwer; you 
muft apply bodi, according to the conditions of the quef- 
tibn. Thus . { 1 ) If you take the/aw ; then, if that is a 
time greater than the time to the laft-payable debt ; the 
difference will be 'the time fought. Or (2) If you take 
the diference ; and that be lefs than the time to the tcrm^ 
the firll'payable debt ; the fum is the time fought. But 
(3) Having tried cither, and found it betwixt the tcnni 



105/. the other t 
X 3 its time as , 
315 ths produ^ . 



^df paqmnat- 0f did <OiQDdrikt9.70UDJtt9f tgr i£'tlie ath^ 
does notcaft it beyond the laft, or withurdtiedxril term : 
Woff m tiur cafe^tha:^. wUdi imk faft^tsstd;. ist tkeisya* 
iWi . BBti {^) If: botM 1^ tiBKi faefisnxt ^t«a ^ven 
t0fntf4 tten you miifteaBuniift which: of ^Manrwiil. niake 
iui fliifmK9:o^'ijMereA^.«Bd dHcnrnt. V. tbfbmez 
Xf Tids^ i$^M3i:pn04pby. i^lkatiwi For tixic time (to«^ 
pyit^ X) Ibeiy fffcafttf m^Am. indilleJMt«ktithiBti9o.g|ven 

F' M»l ^ die iiittef^<KfritiD4' ^ r- year;J&eqiud:tQr(^;dif«^ 
tiUft o^ m^4. fbr ft year;. e»baf thearBtmg: 1 7^ 
JEdi If: ^itmloB: Mf^rt^Mtsithatt tvxo ; fisdum equated 
«bar for tbrturo^thar aro fiiftipa^daic^ Hrr oosider 
4&eii ftm ^s>a^d^ctpay«ble.'ar diait equated time^ And, 
dad 4MGdnareq\|stfMdti]it9^ that deb^ andthenesctoltht 
gfveff detest <md;ib od^tteoaghas naiqr asr arrgnm. 
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B T O L If T r O N. 

tflSMirir? IS the {^^oduft of any number inti> ifc: 
fdf*: And 
'Gite*s the fqoafe futd th* ham n&nber^^ 
The -H^iSifr /^tow rife hi pioportian *. 

^;Mr« /» Extras 

; Is lo fiad tlie £de of aa areagiven^ 

Vfhetxt^mntSaet (csdld, onthiBOCcafion, ther^oryis 
tfracwn into it fdf ; and, after«vard»,. into that prodbd, 
tec. it i» fidd to be fti often mw^Winto it fdf; and takes 
the name of a Ptmtr. Thus — « x 2 is the Square, or' 
2d pbwet — * X 2 X i is die Cube, or 3d power — 2 
X t X 2 X 2 is tie Kqnadfat, or ^di power —2x3^ 
.X 2 X 2 X 2 iff tie SittroBd, or 5A power— &c 
bl t^i^fff 9 is die fgaare of the rooe^: to-trit, 3 x 3.. 

^ »ar 
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C 7^us 27 is the cobe of tht root 3 : to-wit, 3 x 3=r 9 

• 3 X 3 =27. 

-O The root, fquaie, and cube, take their names from 
geometrical extenfions. (i) A Root is reprefeoted b^ a 
iine, or fide ; having but one extenilon, to-wit, that of 
length only. (2) The Square is a plane, or figure of two 
dimeniions; having equal length and breadm. (3) The 
Cube is a folid b^y of three dimenfions; having equal 
length, breadth, and thicknefs^— — -But, beyona thefe 
three, nature proceeds not, as to local cxtenfion : that is, 
the nature of place or fpace admits no room for oiJier 
ways of cxteniton, than length, breadth, and thicknefs : 
Neither is it poifible to form, or compofe any figure, or 
body, beyond that of a folid. And, therefore, all the 
fuperior powers above the ci:^ or third power (as the 
Biqiiadrat, or fourth power ; the Surfolid, or ftith. power, 
&c. *) a^e beft expjainM aad ^onderftood hy a rank or 
feries of numbers in geometrical proportion. For inilance, 
fuppofeany rank of geometrical proportionals, whofe fiiii 
term and ratio are the fame : and to them let there be 
affi|;nd a feries of numberr in arithmetical progr^on, be- 
gimng with an unit, or i i whofe cc^oomon dSference is i 

bm. m gwmttM ' ♦ « '*.»» *♦ '■'I "■» 

progrefiion, producM by a continued multi{:4ication of the 
firftterm into it felf. And thoie.in arithmetical pro- 

§reflion (calld the indices, or exponents of the powers) 
low what degree, or power, each term in the geotoe- 
trical proportion is of. For example, in the above feries, 
2 is- both thefirfi; term or root, and common ratio of the 
feries. Then 2 x 2 = 4 the (fecond term, < or) fquare ! 
And 2x2 X 2 (or 4 X 2} ,== 8, the (third term, or) 
cube: &c. 

The Superior powers had particular names among the 
antients : but they are very complex and burthenfome to 
the memory ; and tend no way to the improvement, or 
eailnefs of the fcience : whereas it is obvious that we have 
no more to do, but diflinguifli them by their order, in the 
ieri^s of produ6ts,.calling the firfl: produd the firfl: power 1 
the fecoud produdi, the fecond power ; and fo on : where- 
by thefe names do, of thenifelves, in a very iimple and 
eafy' manner^^ diftinguiih the feveral powers^ in confe- 

quGDce 
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quence of ttos general definition ^f^poWer: fort]ie)rex« 
prds the number of multipUcations of the root kt fhe pro- 
dudion of each power; which the ancient nalnes do not. 
'^^NB. On account of this conveniency it is, tlmt» though 
the terms of root and powers, prop^Iy ipeddi^g, ought 
always to be contradiflingtiifht ; fo that theproduds only 
ihould be tdld powers: yet, here, die firtt root is aHb 
calld the £rft power ; that the fan^e figures might; both 
ezpreis the number of the fe^or, and give denoaunatioii 
to the power. 

The method xf ixtraBing th Square r^^f is asr follows : 
Having point- 
ed the rcfcdv- Divifors ' Rcfolvoid Rdotsr ' 

with units) ac- 3 .... . »'oa74589i*e / 32054 ; 

cording^tothe 6 .... : 127 32054'i 

number of pla^ 64b. .,...* 34589 ■ intoitfetfi 
cesinthepow^ 6416 .,...'. .256416 giv«s * 
er [to-wit,:2, .......;. : 60000 102745 &c. 

for thefquam ' 

root; 3,> forthecttbe; 4, for theJbi4uadi«t;r&c }"^£n- 
ter into yoor quotient 3 (the createft ibuare that is con-' 
taind in the £m period pomted^out to tne left-hand) and 
multiply It into it felf (^ x 3) fiibiradling the pictduA 
(to-wit^ 9) from the penodt the remainder will ije 1 
—'—To this remainder (i) £ring*down the n^ct period 
(to-wit, 27) (^) Then, doubling the quotient<-rooti (lo^ 
wit, oS for a divifor, afk how-oft 6 in 12^ the unit- 
place oeiiig eoeduded.- (3) The an^er, -z^ enter lii^ the 
quotient : (4) Aiuiiubtiad the fquare of ;t (to^^wit, 2 x 2 
==) 4 fxom 7 : remains '3 ; which fet-<lf>wii untoatath. 
(4) Then,multip]7Mt into the divifor 6; and lubtrad it 
fromthe reft ot the refolvend, as an common di3^on : 
remains c— To the remainder^ (to^wit,' 3) is Ijke man- 
ner,. (1) Brine-doifra. die next period .'(tD'OS^ .45) (2) 
And,, haviup doubled the quotieat^'roots ifdrmt; 32) for 
a new. diviio];.(3). Afk. haw-oft 64 > (the . doubled i^ts) 
in 34, the unit Jexdttdfid, as before. (4)"Theanfwer, o, 
enter m the quotient,^, aiki in the divifor alfo. Aod-^To 
the riefolvena (i) Bring-down /die next period (to-wit, 
16) (2) And ailir how-oft 6Aoin 3458 (all of the refdv- 
end but the unit* j:place) or:6in 34 : mit the anfwer (to- 
wit, 5) iailieiquctieQt«:.(3)Tfaov finttsaft the Iquare of 
1 \ i it 







f1 

3< 



HWlbcc^ flOflrt i igrto Ae ^m)ptiM!Wwsri(lh0ti8» :f^ not 

the extra£hoQ has been made throu^^viUTlhe points. 

fi SfH^nvmiiuSiSt^aJii^fimimMiKktorx^ aaidieii^siiDot^ oan 

never be truly found : but will hrrnmr iHi riwiim¥irf &- 

Ties adrinfinituni ; if «> the fmwMer thomi^^lfllAMiext 

dpher^acoacdii)g asibe popcwH oppwrat oykH%^ JKHwit» 

by.pgifQa, in the^qoure; threes, in^^abesi&dXMn the 

btquadratf &c.;aad(the 9pen4oi|s <wiriwTod*on.a4 be* 

lore. For •nnq^e. if.it werej^qoicd dOi^RtoaA the 

fquare root, of ^^908 ; the lafb lowaindcifftwaiHAe -. ^ ; to 

^^ whiGh^addoo ;> and proce^ as byr, rule : ^be^vareiwill 

come-out in decimals (by contmuii^ ito law timers) 

-•^yiT^Sf'-^^"^ ifAod^iia this xaaaaer^lhcjroot o£a(f«fd<|um« 

. 1: hcmBayAft<ctritin—d»QP . i|o;-whaVffi«iftiMife <yiBur:pteaiey 

: i btttaBMHtfebe tndy^OBBd^ J^y^iBbat iidrmid<iiftiin Wtole 

1 mimfaers,?(nia}r:beuloiie ^inuikeanBDiier) M 4*t<imalij iand 
ottabct-ninibfirB^iasadfom^Yi^;^^ )l)l;^d)a)^;ing 
. * tth^yycBjfeaftioiis.'intD deonwais. 

^, I ' EmiJk£9bi^iior 9thefi Migbtf^foEM4r,: tittsMathod jf the 
V:|&iiie ;: thedilFeaawBsrbeti^ aoBonsiadaied a^caEdhie to 

: fgnaepbeginingjfiwOTaniuty,>cis:£fcftJotb^ panlri;, if the 
. . i:: waantto iwtfitEiifkddwa cufaic^aaeY orewi^iUi&i ^ibe a 

^ oidrilOKuUoc^CTiAficti&ettbipe^ 
: ( ^gnrejtattobenawiit intkttt^aotaaityiwhfifefpBaiBftLfow- 
:i ev'^ftat i^ wh0(e«nbe^i£ii^be aiciAiihpo«rcR;.itt»iJhofe 
^■adsalKHaib^*!^ bc9[iiioiift)i\fon^,li&:c.))fh9lLdther 
M eqfynljio tiieofg^ x)P %un,3iMQfSiil^ 
.){ 0]D;nextileik.JUKlia} dsm.. 1 And tbenyidboKiagviubtiifted 
. .- tharyomery .the asxtJgnre»wi]Lbedbimd inr diwidiag die 
'•- 4ltMrf'iindfr{iiTigiTinftfrrfiyitbtii<i imi ii iiip 1 < iriih 11 iiihi ml) 
• i^ tiiBtseKt^kidfc poweivoMHgq«ttentj »ukj |> lifiHat o the 
T; sndsx of tb^ j^awtrttooko ejctea iftc tt jtttteitisy 1 iat^the tri- 
^vfquate,itaf tJbcTaDt<iioi^ua4JcaQBe i on into thoqoin- , 
^ttfle Jbi^otdm 4dtt^ ^« i fr^'JlMfs oaho^bj^qgdcat) if 

the 
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theroot be of the fifth power, &c. And,' having again 
fubtrafted the power of the whole quotient from the firft 
rdblvend, tJie third figure will be found by dividing that 
remainder (augmented by the next figure of the refolvend) 
by the next leadft power of the whole quotient, multiplied 
by the index of the power to be extrafted. Thus [Ex- 
ample] To extraft the cube root of 13312053, the 
jiiumber is firfl to be pointed after this manner, to-wit, 
i3ji205'3 (to-wit, at unity, and every third figure from 
it) then, ydu are to write the figure 2, whofecubeis 8, 
in the firft place of 
the quotient; as, 
that Which is the 
next leaft cube to the 
figures 1 3 (which is 
not a perfect cube 
jnumber) or as far 
las the firft point; 
lasd, having fub- 

traded that cube, there will remain 5 ; which being aug- 
mented by the next figure of the refolvend 3, and di- 
vided by the triple fquare of the quotient 2, by feeking 
how msaty times 3 x 4, or 1 2 is contained in 53 ; it gives 
4, for the fecond figure of the quotient. But, fmce the 
cube of the quotient 24, to-wit, 13824, would come- out 
too great to be fubtra^edfrom die figures 133 12, that^ 
[precede the fecond point ; there muft only 3 be writ in 
the quotient. Then the quotieni:-^3 being in a feparate 
place multiplied by 23, giveJsiife ftjuare 529; which 
'(again} multiplied by 23, gives the cube 12 167: and 
I this, taken from 13312, will leave 1145; which aug- 
Imented by the next figure of the refolvend o, and divided 
\by the triple fquare of the quotient 23 (to-wit) by feek- 
ing how many times 3 x 529 or 1587 is contained in 
1 1450 ; it gives 7, for the third figure of the quotient. 
Then the quotient 237, multiplied by 237, gives the 
iquare 56167; which again, multiplied by 237, gives 
' the cube 1331 205 3 5 and this, taken from the refolvend, 
leaves o. Whence it is evident that the root fought is 
237. 

7'>&# u/e of this rule is very confiderable in many branches 
af geometry, ^d other parts of the mathematics : 
bat^ becaufe the operations, that ibow the ufe of it^ 

F would 



vould be unintelligible without a knowlege of the prin- 
:iples of thofe fciences ; it would be abfurd to exemplify 
he application of them here. V. Part II. pref. 



EXCHANGE. 

EXCHANGE, the barter of Coins, accord- 
ing to Par % or to Courfe ^, thus : 
l^oin, by reduftion, value"": exchange^ by di- 

vifion i'th' fame name ^ ; 
3r, by the rule-of-three, when it can't well 
be done by divilion •. 

Tar of exchange is what one nation y^W^e/ allow anotfber 
n exchange ; which is certain and fixt, according t% 
he in^innc value of the coins of each. 

Courfe of exchange is what one nation njoill allow ano<* 
her in exchange ; which is uncertain and contingent, fome* 
imes more, iomctimes lefs ; according as mony is plea- 
:y or fcarce, or according to the time allowd for pay- 

ncnt, £fff . For the ihowing the exchemgt'<value by in" 

'peSiiony volumes of printed tables calculated at the ufual 
atcs, are in almoft , every ^nerchant's counting-houie. 

Th^ ufual exchange is, between Lomion and (i) 

France: in Crowns. ^) Germany: in Florins. (3) Ita^ 
^y: in Ducats, or M^es of S. (4) Netherlands: in 
Pundts. (5) Portv^ef: inMillreas. (6) Spain: in Ri- 
ils and Pii3ce3 of 8, . » . For the value of which, '&c. fee 
:he Tables, note ®. 

Fcr example: Tjo 'value 1 1 8 crowns, i livre, 1 1 (bus, 
I denier, . and } ; multiply the crowns into the number 
of livres that make a crown, to-wit, 3 ; adding the i 
livre, and fo on, as in common reduction, to the loweft 
naiTiC j to-wit, thirds of a denier : the produft will be 
256000: which divided by 40 (the number of 3ds of a 
denier, that jnakp 1 penny cnglifh) gives 6409 ^; that 
Is (by redu<5lion upwards) ^f 26 1 3 4, 

For example: How-piuch french mony niuft I 

have '-^.exchaiige ^r ^o nurks ? (Anfw. ) A mark is 1 3 j 4^1 

tha 



-METIC Exchange 51 

thatisy in die loweft name, 160/ 40 marks, therefore, 
are (40 x 160) 640 ::> d: which divided by a French crown 
(tp-wit, 4 J 6^ in the fame name (to- wit, 54 ^/) gives 
lis crowns: remains 28; that is, in the next lower 
name (ta- wit, livres) i livre. for, 3 (the number »f livres 
in a crown) x 28 = 84 -r- 54 = ly^ livres. Then 30 
(the remainder) x 20 (the number of fous in a livre) 
= 600 -~ 54 = 1 1 -3% fous. Then 6 (the remainder) 
X 12 (the number of deniers in a fou) =72-7-54 = 
I yj or 4 denier. And fo-muchmuft I have for 40 marks — 
I would have, in exchange for 309/8/, an equal number 
of crowns and dollars ; the crowns, at 5 j 6 ^; the dollars, 
at 4J 5^. (Anfw.) 309/ 8>j 1= 74256^. And 5J 6</ 
X 4J 5^= 119^. Then 74256 -7- 119 = 624, the 
number, of crowns and dollars I am to have. — i— A Bill 
of exchange * was accepted at London, for the payment 
of 400/fterling, for the like value deliverd in Amfter- 
dam at I / 1 3/ 6//, for \l fterling. How-much mony was 
deliverd at Amfterdam? Anfw. 670/fiemifli. For, \l 
= 240//; and 1/ 13/ 6^r= 402 d. Then 240 : 403 
: ; 400 : 670, the anfwer required. V. Pradtife. 

l^he Form of a bill of exchange: Rotterdam, April 
10, 1746, for jf 1272 13 4 flemifh, at 33 j 4^/per pound 
fterling. *At ufance, pay this -my firft of exchange, unto 
Mr. Edward Jones, or his ordei-, twelve hundred leventy- 
two pounds, thirteen (hillings; and four pence flemifh;/ 
exchange, at thirty -tliree ihiilings and four pence pey 
pound iterling ; for the value reccivM of Mr. John Hall : 
and account it to your humble fei vant, Herman Vander- 
ftagen. - — Here Hall pays tlic mohy in Holland (and 
is calld the remitter) to Vanderitagen (who is the dr aimer) 
drawing his bill on the Varelfts, (his correfpondents at 
London) to pay the value to Jones at Lonaon, who it 
Hall's correffondcnt: To Melf..^ and^ Varelft, mer- 
cliants in London. 

As it generaly happens in Queftions (I) relating fimply 
to the par of exchange, (II) wherein gain nnd lofs^ and 
the allowances to faStorsy are coniiderd, (III) or that re- 
late to the m-bitration of exchange,.' 

I. In queftions relating Jitkply to tkeYh^ of exchange^ 

— I . if the rlropoition is given betwixt two fpecies di- 

redly ; the folution is by one operation of the rule .of 

(three. For example 5 A merchant, at Amfterdam, paid 
F 2 ,50 



J^xcbange - AKITM- 

150 guilders for 13/ i^jflerling, rccdvdby his corrcf- 
pondEnt at London : ( i ) What is the rate of exchange f 
or what is i guilder vakcd-at in engliih mony ? . . . Say, 
If 1 50 guilders give 13/ 1 5 i j what will one guilder ? 
AnAy. 22 d, (2) What is one pound fierling valued-at 
in dutch mony ? . . . Say, if 1 3 / 15 j give 1 50 guilders ;. 
what will 1 1 ? Anfw. loff guild. 3. When the pro- 

Eortion h given between each of the two fpecies in que* 
ion, and ^ third fpe<;ies : the folation is by two ODera- 
tions of the rule of three. For example, I would ex- 
change 200 ducats, worth 7/ a-piece, for dollars at 4/ 8 4/ 
a-piece. (i) How many dollars ought I to have? . . • 
Say, If one ducat give js\ what 200? Anfw. 1400 /. 
Then, If 4r 8 //give one dollar, how many will 1400 j? 
(2) If 4 J 8^ give I dollar, how nwny will 7 / ? Anfw, 
I i, {q that one ducat is worth i4 doll. . . . Then, fay,. 
If I due. give 14^ dollar ; how many will 2co give? (3). 
Had it only beoi requird to find the dire& proportioa 
betwixt crowns and dollars : then, fsLy^ If 7 x give i 
ducat ; how many will 4/ 8/? Asdfw. f of a ducat . . » 
Or, iay. If 4/ 8df give due dollar; how many will 71? 

Anfw. I J- dollar. 3. When the proportion is givm 

betwixt one fpecies and another ; betwixt this other and k 
third ; betwixt this third and a fourth; and fo on; as far" 
ais y<Ju pleafe to find the ^change betwixt the firft and 
rkH fpecies : the fblutioii is by one fewer operations of the 
rule of three than ther^ are different fpecies ; in manner 
of the following queftion : (For example ) Exchange be^ 
twixt London and Amflerdam being at i / ilerling for 
38/ fiemiih; betwixt Amflerdam and Francfort,* at 6x 
flemifh for 66 cruitz^s ; betwixt Francfort and Paris at 
54 cruitzers for one crown : what is the exchange, accord- 
ing to that courfe,, betwixt London and Pans ? — ^Anfw. i /' 

Lj1hu?^"?:t: t-/_Amft. Fnmcf. Pari. 

down the given * "~" ^r'^ £.r 

^«..«,* «* ;« «.k« 6 J = 66cru. 

.erms ^ as m the __^ 

fnargin;and>work- • 54cru..^t cr. 

ing from the left- , « o "^ 

aand to the right, ' ' = 38^ = 4-i8cru. =? 7ifcr. 

>ay : If 6^ give 66 era. what will 38/? the anfweris 
p8 cm. which is fet under Francf. Then, fey: If 54 
;ra. give, i ci;(twai wJ»fe4iAQCU,^ thciaj)6v^is 7|f cr. 

• ' wAich 
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' which is fet under Paris. And, thus, fte exchange be 
twixt London and Paris is found to be at i /; for j^ 
crowns. (NB) ( i ) The uRdermoft line (hows not only the 
exchange betwixt the £ril and laH places ; but -alfo betwixt 
any two of them : the quantities, in that line, being evi- 
dently all equal in value, from the nature of the opera- 
tion. (2) If there are two different given fpecies for one 
place, they muft be reduced to one fpecies. So, if the 
exchange betwixt Amfterdam and Francfort, were cx- 
preft by 36 ft uy vers for 66 cruitzers ; then we muft firft 
reduce the 38J to ftuyvers, or the 36ftuyvers to ftiiUings, 
by the known relation of ftuyvers and fhillings ; which is 
6 ftuyvers to one (hilling, Or, if it were 36 ftuyvers for 
I florin ; then you muft alfb reduce the i florin to cruit- 
zers, or 66 cruitzers to florins. And, if this redudion 
cannot be done ; that is, the relation of thefe fpecies is 
not known, the queftion cannot be folvd. (3) If there 
is another given quantity of the firft and laft place ; to 
And a qua:ntity of equal value in the other, it is a plain 
application of the rule of three, from the rate of exchange 
found as was obferv'd upon the preceding queftion. 
(4) All thefe operations of the rule of three may be re- 
duced to one divifion, thus : multiply the confequents of 
all the proportions (that is the firft number under every 
place) for a dividend ; and all the antecedents (or fecond 
numbers under every place) except the firft, for a divi* 
for: the. quotient will Be the nunioer fought of the fpe- 
cies of the laft place, equal to the number under the firft 
place. Thus, in the preceding example, 38 multiplied 
into 66, produces 2508 [the number of crowns, being i, 
does not multiply] Then 54, into 6\ produces 324 : 
and 2508, divided by 324, produces y\j *. 

The reafon of this will be manifeft, by confidering how 
the feveral operations of the rule of three are made. For, 
the anfwer of the firft operation is the quote of 38 mul- 
tiplied into 66, and the product divided by 6: which 

we may exprefs thus : -2— — ^ Then, for the fecond 

operation, it is the laft anfwer multiplied into i (which 

is ftill ^— ^ — J and the produft, divided by 54 : which is 

"8 X 66 

ig — ^ J according to the diredion now 'given, Aiid, 

f 3 kow 
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how many places (o-evcr there be,- tfie reafon is mani- 
fdUy the fame. V. Proportion. 

II. In queftions iiiberein G hivi and. Lofs,. and the Al- 
lowances to Factors are confiderdv the folution is as. 
follows: for example"— ^A^ of London,, draws upon B^ 
of Amfterdam, 500 guilders at 22^ per guilder : for 
which B redraws upon AzX iid per guildei» with pro- 
viiion at 4 per cent, and ten enilders of brokerage, (i) 
How much will A pay ? and' (2)' Whether has he gaind 
or loft ? (Anfw.) Say, As i guilder to zzd: fo is 500 
guilders to 1 1000^, receivd by A for the draught: Tnien, 
As 100 to ^f^ fo coo to 2i, the provifion due to Si 
which, with xo guilders brokerage, added to 500, makes 
5124-: for which he draws on A. Therefore,. Say : As. 
'i guilder to 2x\di fo 512! to 11018J. So A (i) pays^ 
for the rcdranght, \xjoi%\di and.(2) lofes i8-J^/. {NB) 
(i) If -.^ had remited to 5, with orders to remit the value- 
back again! then, having found what B receives by A''% 
remitance: from that fubtraft B^s provilion, and bro- 
kerage; the remainder is what he remits to A\ whofe va- 
lue being found,, the comparifon of that, and of what A 
paid for the remitance, fhows what he gains or lofes. 
(2) If A draws upon j5,. and afterwards remits the value 
to him ; he mufl add the provifion, due to By to the: 
Sum which B paid; and renwt the total. (3) If P, by. 
^'s order, draw- upon him, and afterwards remits himu 
the value ; then B dedudts his provifion, and double bro- 
kerage, from what he receivd by the draught ; and re- 
mits the remainder. (4) In all the cafes, where i^ draws,, 
or remits ; you mufl alfo confider what brokerage it may 

have coft him, in order to know, his gain or lois. If*, 

exchange from London to Amflerdam is at u 10 d forr 
r guilder; and to Paris, at 3/ 8^ for i crown:, alfo,. 
from Amfterdam to Paris, at 40 fluyvers for v crown : 
Whether is it more p/ofitable that London remit diredly 
ItQ", Paris, or by way of Amllerdam ? that is, remit to Am-i 
fterdam, to be remited, from that to Paris, (Anfw.) Find, 
(by the rule of conjundt proportion) what i / flerling is: 
w:orth at Paris, according to the courfe with Amfterdam ;. 
ind,. alio, according to the exchange diredly with Paris : 
'jje comparifon. of. thefe, values of 1/ gives the anfwer. 
NBy (1) What allowance is due to the fadtor at Amfter- 
yuEA j«L to be. dedu^edirom the xnony he receives i that is, . 

Ac. 
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the value of i7 fterling in guilders: and the remainder is 
what he remits to Paris. (2) If there are more thaiv 
3 places in the quefUon; and the exchange is given be* 
twixt one and another in a feries, and ^fo betwixt the 
iirft and laft : to find which is moft profitable^ to renoit 
irom the firil to the laft place dire^ly, or through all 
thefe places : you muil find what is the exchange between- 
the firil and laid place, according to the courfes through 
all the other places; and compare that with the given 
exchange bjstwixt the firfi: and laft place. 

III. In quej^ions rclafing to nubat is calVdthe Arbi- 
tration £/^ Exchange^ 3ie Solution is as follows: F(tr 

example Jy of Rochel orders B of Amfterdam ta* 

draw upon him at 97-I folsfor i crown, and to remit the 
fame to Hamburg at 34 folf, for i dollar. B,. cannot 
draw, but at 97 fols for 1 o^wn, how ought he to re- 
joiit to follow ms order? (Anfw.) at 33.!! fols for \ dol- 
lar : Found thus : as 97-!: to. 97,^0 34 to 334|* For, the 
courfe beine below the order in the draught to RocheV 
it ought to be io proportionaly in the remittance to Ham- 
bui^ . . . Or,, the reafon of the work may be conceivd* 
thus : If,, lor i cro. which ^pays at Rochel, he gets on- 
ly 97 fols at Amflerdam, by the courfe ; inilead of 07 1 
(which was his order} then, for i dollar, he receives 
at Hamburg, he ought to pay proportionably fewer fols 

than 34; which was his order. Jy of AmUerdanv 

orders B of AmUerdam to remit to &ouen,< at 103^^ 

iiemiih,. for 1 crown ; and to 

draw the fame.on him at 225 

gros fox I / flemifh : ^cannot 

jdraw under 230 gros. How 

ought he to remit,, to follow 

his order? (Anfw.) At loi^d 

jlemiih for one crown ; Found 

^us: as 23P to 225: fo is 

:io34 to 101^. For,, if A pays at ConingJberg, more 

jgros than. order (for 1/ received at Amfterdam) he 

ought to receive, proportionaly, more crowns than (»*- 

der at Rouen (for. io3i:^paid at Amfterdam) : or, which - 

is the fame thing,, he ought to pay proportionaly lefs than 

order, at Amfterdam,, for. 1. crown receivd at Rouen. 
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ALSE *: Suppofitions and Errors multi- 
ply crofs-ways: the Prodnfts, 
added, divide by the Sum of the errors 5 

if fupps more and lefs^i But, 
tf more or lefs ; fubtraft, and the Difference 

by th* difference of err. div ^ 
If only one fuppojiiion \ the truth may ht 
found by proportion ^. 

When a queftion cannot readily be applied to the rule 
of three, or any of the vulgar rules in arithmetic: the 
beft expedient for fuch as are not acquainted with alge- 
bra, is the rule of ^Ife (as it is commonly calld) which 
teaches us, by falfe terms fupposM, to difcover the true 
terms requird.- — By nuay of difiinSiion this rule may be 
divided into that of fingle, or clouble pofition. (i) The 
rule of Jingle portion is, when (at once^ njiz.) by one 
falfe pofition, we have means to difcover the true refo- 
lution of the proposd queftion. V. note •*. (2) The 
rule of double pofition is, when two falfe pofitions are 
fupposd for the folution of the queftion propounded. V. 
note •*, &C. ' -To knotA} ^whether a queftion be refoltvable 
by the rule of falfe ^ or not^ [i) When a queftion requires 
tome given number to be divided by the number fought, 
or any part of it: alfo when the number fought, or fome 
part thereof is to be fquar'd, cub'd, &c : likewife,. when 
ibme parts of the number fought are to be multiplied one 
by the other : the ordinary rule of falie will be ufelefs. 
For example : * What number is thaty by which if 360 be 
divided, the quotient will be 24 ? Here, if two pgfi- 
tions, or feign'd numbers, be taken ; and 360 be divided 
by each of them : the errors will not be in the fame pro- 
portion with the differences between the two numbers 
fought and the two feignd numbers : and therefore the 
rule of felfe will be usd in vain. . Yet, if it be aikt 
I ' What number is that, which being multiplied by 24, 
me produft will be 360' : the anfwer to this latter quef- 
I tion 
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tion IS -the (ame with the anfwcr to the former, and may 
be found by the rule of fklfe. (2) But, when the quef- 
tion requires the number fought to be increaft, lefiend, 
multiplied, or divided by fome given number in any of 
thofe cafes: fuch analogy will arife as will give the true 
anfwer in the role of falfe ; to-wit, when the £rfl error 
has fuch proportion to the fecond, as the difference be- 
tween the number fought and the firft fo'gnd number. 
Obiervc, therefore, what operation the qaettion requires 
to be performd with the number fought, and fome given 
number, or numbers : the fame kind of operation, in every 
refpeft is to be made with each of the two feignd num- 
bers (commonly calld pofitions) and the faid given 
number or numbers, which threefold procefs being fi- 
nifht (whether it be by any one, or all of thefe rules, to- 
wit, addition, fubtra£tion, multiplication and diviiion) 
there will arife three remarkable numbers or refults ; to- 
wit, one proceeding from the true number fought ; and 
two others refoking from the two feign'd numbers: 
Then, from thefe three refults the errors are colle^ed ; 
which are nothing elfe but the differences between the 

ttrue refult, and each of the two falfe refults. 
• For example : Admit a* church has a chancel 40 foot 
long ; and that the ground, taken-up by the belfrey, i» 
<j.th of the chancel,, and ^ of the nave ; the nave 3^time» 
&e length of the beNrcy, and \ of the chancel. How long 
is the whole church, within the walls; and every part of 

it ? ( Anfw.) Suppofe the nave of the church 1 50 feet 

(1) -Jth of that is 25 : -Jth of the chancel,. 10 : in all 35, 
for the belfrey. (2) Then the nave, according to the 
iqueftion, is 3^ times that, to-wit, 105; and -^thsofthe 
chancel, to-wit, 30: in all 13 j. {3) Which being lefs 

than 150 fuppos'd,. the error is 15^. Suppofing the 

nave be 102. (i) |th of that, is 17 : -| of the chancel,- 
ifi 10: in all 27 for the belfrey. (2) Then, 3 times that 
belfrey, is 81 : and |ths of the chancel, is 30 : in all 
III. (3) which being more than the 102 fuppofd, the 

error is 9 Now, (i) The produdl (crofs-ways) of 150 

(the ifl fuppofition) into 9 (the 2d error) is 1350: and 
cf 102 (the 2d fuppofition) into 15 (the ift error) is 
1530. (2) The(e added together (the fuppofitions be- 
ing, the one, more; theother, lefs) make 2880. (3^ 
which divided by 24 (the fum of the errors) give 120 for 

tfaye 
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the length of the nave. (4) And, the chancel being 40 > 
and the belfrey (-Jth of 1 20, and :J:th of 40 ; that is) 30 : 
the length of the whole church will be 1 90. 

For example : Three merchants built a fhip, which coft 
1600/. A paid a fum not-known : B paid double to ^, 
within co/. C paid as much as A and B^ wanting 100/. 

What did each pay of the coft? (Anfw.) Suppofing 

A paid 200/ s B muft have paid 35 ; and C 4^0 : in all 
1000/; lefs than the coft {to-wit, 1600) by 600, for 
the I ft error.— -Suppofing A paid z^ol ; B muSt have 
paid 450 ; aud C, 000 : in all 1 300 ; leis alfo than the 

coft by 300. Now, (i) The produA of 200 (the ift 

fuppofition) by 300 (the 2d error) is 60000: and 250 
(the 2d fuppofitidn) by 600 (the ift error) is 150000. 
(2) Then (the fuppofitions being both lefs than ^he truth ]f 
fubtrafl the one from the other ; the difference will be 
90000. (3) which divided by 300 (the difference of the 
errors) gives 300/ for A: confequently 550, for B ; and 
750, for C: which make-up the coft, to-wit, 1600/. 
d For exampU : Three men built a houfe, which coft 
300/. A paid a fum unknown : B twice as much : C 3 
timet as much. What did each pay of the 300 ? (Anfw.) 
>-«— Suppofc A paid 40/ then ^ muft pay 80 ; and C, 
120: in all 240.— Then fay (240 : 40 : : 300 : 50) If 
240 arifes from fuppofing 40 : from 300 will arife 50 
for A: confec^uently, fbr B, looj for C, 150: in aU 
300. 



FELLOWSHIP, 

F'ell. for the keeping accounts in part- 
nerfhip ; with, or without time. 
N I A's Stocks of all to the gain : fo each man's 
S^ock . to his Jhare * : Or 
2 Gain by flock -, into th' quotient, each 
flock ^ ■ If with time ; into th' time, 
ftocks % 
Stocks to find: A's gain to ftocks ^ fo each 
man*s gain to his ftock is *. 

Three 
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a ^ Three partiiers make a joiat-i!ock. A puts-in 5 /, 
B 10/, C 20/. With this they trade; and gain (or Iwc) 

12/. What is each partner's fhare? Anfw. As 35 

(the whole ftock of all the partners) to 12 (/. the gain or 
lofs) fo is 5 (/, y^'s ftock) to his fhare of the gain or 

lofs, to-wit, / 1 14 3 if. And, in like manner, may 

be found the fhares of the other two partners : which, 
if they make-up the whole gain or lofs, mow the work to 
j be right. But, 

To anfwer queftions of this nature, the readieft tvaj, 
is (decimaly) to divide the gain by the ftock ; and, into 

the quotient, to multiply each partner's ftock.- Thus 

(to folve the preceding queftion) 1 2,ocoo (the gain) -f- 
35 (the ftock) = ,3428: and this ,3428 x 5 (J*9 

ftock) = 1,7140: that is j^ I 14 3 2 nearly And 

|fo of the reft. 

Jf the flocks are in trade for different Times [as, Suppofc 
A and B join in partnedhip upon thefe terms, to-wit, 
^agrees to lay-down 100/; and to employ it, in trade, 
3 months. Then B is to lay-down his 100/: and, with 
the whole ftock of 200/, they are to trade 3 months 
more. Now, at the end of that time, they find their 
gain to be 21 /. What, then, is each man's ftiare of th« 
gain according to his ftock, and the time of employing 

it ?] ^The anfwer is found as afore, with this difference 

only, that each man's ftock is to be multiplied into the 

time it is in trade Say, then. As ^00 (/, the whok 

ftock, each part being multiplied into its time) to 2 1 (/, 
the gain) So is 600 (/, A*s ftock multiplied into its time) 
\ to -<^'s ihare, to-wit, 14/. 

For example: Three partners make a joint-ftock of 
35/; with which they trade, and gain 12/: of which 
^ I 14 3 if comes to -<^'s fhare. What was his ftock ? 

• Anfw. As 12/ (the whole gain) to 35/ (the whole 

ftock) fo / I 14 3 i| [Ah gain) to 5/ (^'s ftock) 

And, in like manner, the gain of the other two being 
given, their ftock may be found by the fame proportion, 
V. note, *. 

In fuch quefiions 'where each performs flock Varies by ad- 
dition and fubtraSlion, we muft confid-cr how-long each 
part of the varying ftocks continued in company j and, 
multiplying them by their times, the fums of thefe pro- 
vduds are tE^ numbers, by which the dlvifion is to be made* 

For 
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-^For example : Suppofe J put in 40/; and, at 4 month'* 
end, took-out 10 /; and, at 2 months thereafter, put-in 
50/ : B put-in 50; and in 3 months, put-in 20/; znd, 
at 8 month's end, they balance their accounts ; and £nd 
1 8 / gaind : what is the ihare of each ? . . . Here, we 
tnuft confider how long each part of the varying flocks 
continued : and, multipying them by their times, the 
Turns of theie produfts are the numbers, by which the 
diviflon is to be made ; as follows ; 



g 



if had 40/ then 30/ then 60/ 
for 4m. 2 m. 2 m. 



^ had 50/ then 70/ 
3 m. 5 m. 



160 60 120 I 150 350 

The fumof A^s feveral produds (to-wit, 1 60 -}- 60 -|- 1 20) 
is 340: of jff's (to-wit, 150-!- 350) is 500 ..Then 
340 -f- 500 = 840 . . And 840 : 18 : : 340, and 500, 
leveraly, to the (hares of 18 fought. — J Complex quefiion 
under this head (to give a ipecimen of unraveling an intri- 
cacy) demands here an eclaircifTement. (Queft.)^, .0, and 
C keep company :u/put-in, the 1 ft of march, 60/. ^put-in, 
the 1 ft of may, 1 60 yards of broad-cloth : and C put-m, the 
I ft of June, 240 ducats. On the firft of January following 
they accounted their gain ; of which Jy and B took-up 
456/; B and C took-up 43 1 /; and C and A took-up 375 /. 
The queftion is^ What was gaind as well in the whole, 
as a-part? What \5 valued a yard of cloth at? and What 

were Cs ducats per piece ? (Anfw.) ^To find the Gains. 

(I) for the Whole gain : 456 (^and ^'s gain) +431 

[B and Cs gain) -f* 375 \P ^^ ^^ S^) ^= ^^^^ - 
the half of which (every man's mony being nam'd twice) 
to-wit, 631, is the whole gain. (II) For the feveral 
gains; (i) Jy 631 (the whole gain) — ^431 (B and Cs 
gain) = 200, -^'s gain (2) 5, 631 (the whole gain) 

""375 (^ ^^'^ -^'s g^) = *5^> "^'s %^^ (3) ^^ S^n» 
therefore (to make-up the whole gain) muft be 175/. 

To find the value of a yard of 5's broad-doath. 

(i) Firft fay. If 200/ (-«f 's gain) come from 60/ (-/tf's 

ftock) what will 256/ {B\ gain) come from. Anfw. 

76.8/. (2) Then, fay If 10 months {A*t time) come 

from 76.8/ (the anfwer to the former ftating) what will 

8 months (^'s time) come from. Anfw. (by inverie pro- 

I portion^ lefs time requiring a greater ftock) 96/, the va- 
lue 



A 1^ of ibe^fvli^ .^f^. Ct). altee^ If ,^ / b^^ mhie of 

, •46oyar^ii.W))ati8thi&.Vfiluegf i.y<UrdMnrw..6 

, ,rr^'l^o&id(h«>^sikie«f Csdfttit (nfi^rithe.fameiaelhod) 

i £i}. Fkft.;ipo : 6p.\ ; xyf x.^X^4. \z) ThiB lo : 54.5 

;: 7 : 75 / 55 g^o^MC^ts. (3)Thfi» Z4X>«^r. : 75'/:: i4*<r. 

^U5 / ss 4i 9 4^— Qf tbelike juilHreavith the fovegoing 

a|ieliich%o#ioipils|Ws^ Three fie^oftfl, 4^» ^^ C, iiire 

keeps 4P.Q0\yi,: for 4{jxK>i^i fi k«e$»s .|o cows, for 2 
j^iOB^l .4|QdrC keep s6» |bjr $ iiii»dia« How-teueh of 
tlie npit ougiit^i^A of tbesn io ««X'^ (Anfw.) Multiply 
each feifQ41«..aumbe];.iiKf cows fy the time they were 
kept j and» by thefe produSs» .psoportion ^e rent. 
Arid, if the ^partaem i^e-oiil:, atid put-in oittle, at 

Idi^^fat timfi^ I then wOfk lb jntbeffeeeding qudlion. 
In eafis tf FaiSofj/U^ 4ffife fuch qiieiliolls as thefe.— - 
%. ^inerih^;4ieHv^ 10 his fafior too/; alloweuig him 
$0 j<^ tH jt .50/v aifd ^UkI htf fprf^iee^ worth 40 7. !what 
9^e of >#ie ^n icHigbt die fader tohav^ } For the( Anfw. ) 
/vfbtrad^^ mm, kx>, which iiUivn 60; md propor- 
tion the llhare^ of £ain to 60 (for the merchant) ana 70 
; ifh^ Is, y|gO and jo) for the faiSor.T — II. A merchant's 
[ realHo^kb^iag ick>/, wd the ffL&0r^$ ^/; v^o.receivd 
f.of thegsin? What wi&his fervsce valued at ? (Aniw.) 
^ Fiifd^e ^doan of 190 s from M^ufh take 30 1 the re- 
jf^isjs^, iSi Jtke anfwer.«'-i^v^I^ A c^chant's real ftock 
, ^eifi^ lOP^t and the feme's fenrie^ valur'd at ao /; who 
r^exydi 9£^g9int What was the fador's real ftockf 
>^^|^w.) 60 J be^oie 20 and 60 moke 80, the halJF of 
{6c, the fotal real ftock.-— IV..The merdumt's real 
ftodc. being 100/, and the factor be^. aUowd i of the 
, fojjx for lus fervice^ What reHl ftock muft he joih to 
J {ay^e 7 :0^ the gain? (Anfw.> When th6 ft^rgdts ^ 
Xwithotti any real fiock)hisfervicei9th^e'VBlited8t z^L 
With this valae of hk ferviee proceed to find the real 
dpcfc, that heniuft have^ to get | of the gain by the 
methods of queftion 3. (Note) In the preceding 
^mfeibMia we mav fiippofe 2, . or ^ore merchants, with 
&c fador : it wiU be ,ealy: to i^fPpfy the iame rules, by 
siding the flocks of all the tiicitiuuits into oao Am; and 
Goofimringthat, asoaeAock. And tiaen, b^es what 
is alreacfy demanded,. iti^y lifo bedemandedto find the 
gun of each mfirchant. Tbu^ by the fijrfl isetjiod of an 

G imaginary 
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imaginaiy (lock, what'itinuins to (^ merdonts liflier Ae 
hSiot's part is dednAed, muft be divided in proportion 
to their real flocks. By the real ftodcs we muft divide 
|he factor's eftimatioii Into pafts proportiond to iheikier- 
chant's realftocks ; and take the parts anTwering'ta each 
from itfelf : the remainders are the ttumbers by which 

the merchants ihares are to be |»oportioad. Y. A 

inerchanfs real ftock bdng izo/, and the favor's 6/0 1 
diey agreed, that, at a year's «4d« the ikaor fliould Aave 

of TOth the ftocks fiid gain : but they broke-up at 8 
flionths end, having gain'd i$o/. How-much ought the 
fador to have ? ( An^w.) Here, it is plain the &dor, for 
1 2 months fervice, was to have not only the gain of 30/, 
of the merchant's ftock ; but alfo 30 of the ftock itfelf. 
^ that his fervke was vadued at )o/ real ftock t bat^ the 
fode^ lafting only 8 fiiooths j it is plain he ought on^ to 
Jiave ao / (which Is to 50/ us ^ months to 1 2) Abd this, 
added to his own 60, makes 80/;- which he tecteiV^s of 
the real ftock: and the merchatit's pan bdn^ 100/; 
then it is as phiin that the 1 50/ gain nioft be divided into 
^ parts, proportiond to thele ftocks 80, and 100. 

Jh other cafes relating to Stoch, Gain^ {2fr. there occur 
'Otho' qaeftions ; for the ibltttion of which it may not be 
improper to give fome mor* particular hiiit^ : as— ^I. t^, 
S^ and C make a ftock; whtKof A has 20/f B^ 30/. 
They gain 36/: whereof Cgot 16 A What was CV ftock, 
and the gainof ^and B ? (Anfw.) Take i6frdm 36^1 ind 
■the remainder, 20, is the fum of the gain of A ixA 
B ; which, being divided in proportion to their ftocks, 
gives their (liares : Then find C's ftock in fttch.|n'Opor- 
tion to his gain, as A^ or S's ftock to his gain.-*-^!!. A 
pat into a common ftock 20 1; and B, 144 ducats. They 
gaind 60/: of which y^got 38/. What was the ducat 
valued at? '(Anfw.) Take 3^ from 60: the remainder, 
22, is JS'dgain: Then, 'fay. As 38/ (i^sgain) to 20/ 
(his ftock) fo is 22/ to a 4th term ; which is ^'s ftock ; 
Then, if 144 ducats give that ftock; what is i ducat 
worth?-*— III. A^ J?, and C, make a common ftock of 
.468/; with which they trad^ and gain -a certain fiun : 
whereof the ihares of ^ and ^together, made 64/^ of ^ 
land C, 58 i of ^, and C 70 A What is the particnlarftock 
and gain of each partner ? (Anfw.) Add 64,58, and 70 : the 
fum 192 4 is double the total gain ; becaufeeach p»:tner's 

fkare 
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(hare is twke' contaifi'd in it. Therefore the half of it, 
|6/, is the total gain : from which take 64/(^and^'s 
ire) the remaindery^2, is C% ihare ; whieh, taken from 
58 / {B and Cs (hares) leaws 26 /, fbr £*s ihare : which, 
taken from 64/ (A and .9's ihare) leaves 38/9 for A*% 
ihare : Then, having the particular gains, divide the to- 
tal (lock. proporttonal7.--^IV. ^ has in ftock 35/, and 
B 20 A They agreed that the gain be divided, fo as A 
iiave 10 percent, and ^ only 8. How is 40/ to be di* 
vided betwixt them? (Anfw.) Find, what is due to 3c/, 
at the rate of 10 per cent; and to 20 /, at the rate of 8 
per cent : then divide the total gain (40 /) in proportion 
to thofe fums. For, the oidy meaning, fuch a queiHon 
can havd, is^ That the gain be propoition*d to what 35 
would dtaw, of to percent ; and 2^^, of 8 per cent : and 
iiot> That A has realy 10 per cent; and J9, 8 ; for their 
Hocks. For, they wiU have more or lefs, according as 

the total gain happens to be. ^V. A and B were in 

company,, thus.: ^had 50/, in ftock, for 10 months; 
and B had his flock in, for 8 months ; and received equal 
ihare of the gain: What was jB*s ftock ? (Anfw.) Since 
cheir gain was equal, A> otoil the produds of -their flocks, 
afid times. Wherefore mokiply A's flock ^d time (to- 
wit, ^o/) by lo: the produ^ is 500; witndi divide by 
i^'stmie, $;'t|ie quote (62/, 10 /) is -fiV flock: Or, 
which is the fame, make this proportion : As ^*$ time 
(Smooths) to ^s time (to months) To, redprocaly, is 
A^ ftock (50 /) to ^'s, 62 /, 10 s. (Note) l( we fuppofe 
A*^ gain is to ^'s in ' any other proportion^ as 2 to 3 : 
: then*' becaufetiieigains are proportional to theprodu^s 
of flock and time ; fay, as.2 to 3 : f6 is^ 500 / (the pro- 
dud c^\^8 ftock and time) toa4tfa, to^wit,''75o/ (the 
piodudltof ^'s ilock and time) which, therefore, divided 

by 8 (^-s time) the quote is 93 /, 151; for B-^ flock. 

VI. J^ receives (of gain) 20/, for 8 months: By z^I; 
ibr 7 months : end C, 36/; for c months, The funi of 
the {rodti^ of their flocks and times is 520/. What 
.wer^iduor.ftocksi (Anfw.) Divide 520/ in 3 ^arts, 
proportiondj to 20/, 25 /, and 36/ : then divide each of 
th^f:|urt9 by thftxe^edlive times, 8 months, ymotiths^ 
and 5,month&: the quotes are the ftocks fought. (Note) 
If inflead of the particular times, the flocks were given; 
and tbetim@>requii:d: the radration is the.fame. For, 
|. G 2 520 
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|4iYi4p tkde fi»rt9 b^ tbo-ftecos aiidtkeiiuot^arQttlM 
jti |>a <> ft4 - . ■ V Hr. v^^ns ^i\ a^i^ Ills ftaQi& is ^5/1 more 
tbtu> B\ ftQcl^ i wl^ofegam k 12/. Wktt ard the pard- 
^2if, Aofi^ ? ( AofwO &>t : Ab tfte diiiBaiae ol the 
ig^Mi^tlQ tlk^dif&f^oceof (hefhida: feis each of tha 
^M^iK^y^rSSMkatO tbe.Q(»9^poiidBK^ Fdr» fince 

>tj|e (i|^ ol! thft^gaMs i^ <iol^fe fiim^ of ^ ftodos ai each 
H^jisk V> it| ilooa : then, fvottii the jiatnrr of oropocdoa, 
x)^ 4iff<snQPQ« of gjUQ u tot the d bfia CBce of ftodt, a$ 
^%c^ giwn to j;^ ftook.r-'^yilL .^^^fpdns^/^iB j6jDioaths > 
iS^, i.^/» in ^mooth^; «idfC« ^d, in. 9.iiionlbs.; wJM>fe 
itPQk' i^ 7.a^ . Whftl^ar^tikf Aockfof ^and S? (Aafw.) 
MM^i^JtCsftochafidctiint: tibysbdaa^is^^/. 'Shen, 
As i|8i(« (C'9 g^ift) to.64S/: fo afcaoA audi i^/y to the 
^Qflu^ Cff 4('9, ;aiKl jfilfft fto<^ and t&nft;. which being 
jli(dii»^i^ divide tibemi b|[ their tMievi/an4<^e quotes are 
^iiipchs. (No^e)-!^ inftead^of thomal'fums oSgaps^ 
tJ^^Htenegivon 3jniifn|)flr9 iliitho.iaaw.prQp|BrtjfniaBithe 
i^al gJMfi»;, tke woric is tilte feme. (2) On,, fuppoi^ in^ 
4eqd. oj the ptotiiei^ar gains*., that i£hasr4 oF the wlfole 
gAi% j and A ^ - theOy me aiiift add. thefe fittdicikis ; 
an4' t|li# thft 6i«i fron^ 11 : die vcaainsfer is the finmoit 
^f thetM^rgw, weich C 1^ : And;^ th^ uft tkefe 

. fra6Uoiis^ as the ptrtkoh^r pdae. . (3): Awa* if ^px 
f articuhu* gains and* (faxsks aiie given^ with thfe- time of 
one partner ; to find the thnes ^ the itfl.: the wori( i» 

ftlfo tiie iame. VL. A^ By C hare a coDuaeiK flock of 

icQoA A gains^ iQo>/t &^9.IllOltfh8; ^^ Sb/j fte 12^ 
8[i<»^th«$ and C, laoA fer 8 mqiithst: "A^Mt ^ne the 
ffiruciUarftocks? (ABfw.)!l>ivide^eaGhpsicntr?5'eaaLby 
}\\^ timej and then cttvide tooo/ into 3 P^fertl^ ^pof* 
^4 to -thefe quotes. (Note) If( inAe^< of the. total 
ilock» and partiodar^ tjmesi (aft abdte) wtve gitren the 
. faicticuhMr nodss, andtotel taoe: to fiod the particular 
^QS| the. folution isv afler the fame waf , a&d for the 
ftm^ reafon v to-wity* diiridi]^. the pertiodar ffaios. \xf 

' |i|peir fiocks ;. and propottiMnng the dlaes to^hbi&quetes. 
t-vr— X. Mt» tXiollr^Kom ftoch than Bx iM^coptti^acd 

' fti%i ^n)^: C:»oitth|t;' ttch j5^, 9/^ anii dc^^efiial gabs ; 

iWhaiareue ilodcti (Aafir.) Aj» the diftnmoe^of dmes 

^ dw; diffidreBCe^of iMe: iois^^^B tiHidctd^&V ftock; 

. ind JK'«i tkae y:^.At%. fl^oki^ Q^ ii^ngMe ibi>«lir» by 

1 ~ ^ tbat^ 
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(that, and the ^fiiFerence, find the oth^r.~<^XI. J^ B 
and C have icx>/, to be> divided among th0n; in fueh 
manner that z timea A*% (hare be equal to 3 times B^% ; 
and 4 times B*s be equal to 5 times Cs ; What are their 
(hares ? (Anf^.J It is plain, by the conditions, that, as 
oft as A gets 3 ; B muft have 2 : alfo, as oft as i? gets 5, 
fb oft muft C get 4. Then^fay: As 5 to 4: fo is 2 to 
i|. So that, as oft as B gets 2, To oft C gets i| : but, 
(b oft, alio, J gets 3 : therefore the proportions of the 
fhares fought are 3, 2, i| ; or 15^ 10, 8 ; according to 
which loo/is to 4>e divided . (Note) Soppofe the condi- 
tions thus ; I of ^s (hare is equal to f of ^*s : and -t of 
i^'s equal to-f of C's: we may find the prop(^tions of their 
(hares, the fame wtty as before. XII. A fitther, igno- 
rant of arithmetic, orders his estate, of goo/, to be oivi* 
ded atnbng 3 (bns j To as the eldeft h»re ^ ; the iecond^ 
4; and the third, f t What is each fon's part? (Anfw.) 
Here it is impefiible t6 give them thefe (hares; foecaufej 
f- and f exceed the whole. And therefore the noeanihg 
of the queition muft be underAood to be, the dividing $00/ 
into 3 parts, that bear fvch proporticm to one another 
as ti^fe (radons. And the like is to be underftoodof all 
divifions propo(d in this manner'^; whether thrparts pro- 
po(d exceed, or come-lhort of, the thing to be divided. 

^Xill. It is propofii to divide 300/ amoi(g 3 perfons, 

fo >^gets 6/ naore than 4i B %2l more than |, C 8/ ltd 
than I, What gets each } (Anfw.) According to the moft 
obvious (enfe of this que^on, the meaning of it is, that 
the (hafes be in proportion to the fum of 6/, and 4- of 
300/, for vf; 12/, and -J of 300/, for Bi aiid 4 of 

300/ (wantintt 8/) fbrC. ^XIV. Three peHbns, Jy B^ 

and C, buy a mip; of the price whereof ^ paid 4, B f» 
and C> 140*^- How-much money paid A; and B ? and 
What part of the (hip hadC^". rAnfw.) Addtheftac- 
ti<m8 I and 4 ; and take the fum ftom i : the remainder 
is the part of the (hip belonging to C. Then, (ay. If 
Cs part coft 140/; What coft the fum of A and B^% 
parts } And, having found that, divide it into 2 parts, 

proportiond to one another as f to 4* ^^V. There 

were (at a fisaft) aomeB, 30 women, and i c fervants; for 
every loi that a man paid, a woman paid 6, and'a fer- 
vant 2 : How-much did every man, woman, and fervant, 
pay of 24/? (Anfw*) Multiply 20 into lo, 3c into 6, 

G 3 and 



|K>itiowlJothefe^^]^04M^ (IQ-wic». 2^> «3a, and 30) 
^deyiQiiihiive tfa» fi^tn}! p^id- by the. ap 1991^ 30^ wonnept 
iad 1$^ fisrvan^: e«^.of wUnib Aum^ bcmg^.divided by 
ctictf.r^^^e6tmt numbed of y^nii mjei. tkapaymecc 
iiade hytmii i9<Uyi4ui»]f (Nw^Jr ( ^) ^i^^ie die coiyli- 
tipna fucl^ th«.t.j^ qumz p^^rs Sitxm^^ Hs^nvi^ a» a iyo« 
oiao> and'ii voM^i t)Hit(» wQiPHfirp^Xs dppblc^ of » fer* 
irant, audi i * «onk Toindr tb^ftw. . Wrftip^y a by 
£Q» aodi b)(30( t^pio4iids^.an^3<i^(eq#fUji^70/.) 
itakefitHOc^/: AeU^iaaWkftil^iiOrf- Thpn< bc- 
<aiifej|i man ^y% tioi^ of 4 wwMPi %;or%a mafip^yt 
^ » woaan'iiaydi 1 ;. vot^ hrwifii a^^iFoip^ paysdonUs 
oj! a,Ary»at^ if a. Woina& pa^ ^ a^.ia»i;s«atfays f : fo« 
tbaiii prqpoi!^9on9 99^/ $1 u 4^;. ai» . '^ wb^lA munb^rt^ 
^ a,, ir; that »»: ^ fiHr arflmii 3» /fMV4^ VCHMmrf a^ i# 
foraif^nwit. Multiply thtf<t by tbvi^]«(t)e^ya^pii»ber» 

ibf.pattfom: the paodoatiart laoi £m aomti|i$o»fo|' 3a 
hviMiieB 1 aivi 1. j« for 1 $, feryaiit9. Th(9i div^dt ^ io^# 
in ^ut^opgm^ in propoftiM to o»^.iiM»^iff» af mo» 6o« 
bod- i^^j aod divstethq^e jp«|t», by^ tbair rji^ai^eniMn- 
bKr$ofiMii» HwmfQ^ aadfelrawciL: thOiOiAaies. ate what 
ttcbzi^aft» waman^ a«4?6iriFSM»^ Myi of t^f ap/ip/4 
^baftlyi tOift i!ian!s fliareiof.tbi^ddlfti^j^to a^woaaan^art 1 
aiid yf ut bavie theatcooyikfif pfiyaEici^f; tbe. vrbok.24 /. 
l[i)^I( inftead of adding, it bad ^^m^. pcopoTd to fim* 
ticad [as if ai woidaia pay3 u h^ tban ttir\do)ibk. of a 
iferyaoi^; tbeai addi 30/ to z^l (fi^laiafl^ i4Aftf a laan 
pays 9<^.thaii.^pleof a^iKomm) af4 iatbl laft part^ 
i^iadsof )lddtog>.&btm& I fipfiatjp^ Roman's pait of tho 
{jEttn, diiiided.-r^X VI^ A father ^y^ Hit: 1m i^<b witb 
diildti to. wbonn be beqltieathd (if ibe. had.a foo) 4 of 
ibi^lafUita^ »dt>rtotbefon2 Bm (if ihelndadtiigltterY 
4. to.heiD» ix4 1 to her mother. It baippnid^tbat flit bad 
Mtka ioit^ And.a daMbtav: H)(iWi.fiiiaQ tlfe enatab^di- 
,fide4 toanfw:arthef&h«r*9jxiieatiQB;l (A«£w^) . As tfic 
iaahtr jplaloly d^i«id tbo faoLto b^e dodidf of tbe iqo- 
th|(r^ ^art; a«d the, motlm^ doN^Me . of .tbe idaa^t^'s 
part ; fhcrefoit, fortxtfyt i, tbc dapigbiberikwt the ii^o- 
that.i&Hft bay6a;.«nd tbei&oer 4; aijiddUl prodoftidm.to 
iheibnuiikbtrii^ a, ^»ixiia(l.t^QgMeba.dhnkkd. (Note) 
Sopp4ife;thak dioiivmer bada jqp^ and a d8uu^)fer» who 
Uffdi J^t beriaUiidJal in tha. bir^: Hbwsifi. ^c.t&».to 
5 bf 



-i^attm 



qaeftion aateif 



Find the parts bdongiDg to Q^tlWiS W and daugtf- 
^er : ,dien, divicle thiQ motherypiait l^etwixt the childi^ 



, X' w-i*. <;^, A. ». 

rO the Loweft thmu eoclKbyrftf % . cr ^^^ 
or€hhfifi^ida»DenTdiviibr *;. 

> . ;. inita ^l^YfttitSfiCNBiia; dfi» ^\ . ' 

to den, den *. , 

4 ^i? dn imprHpeTj^ a mtxn into 4^ the laoe* 

• gel';^ Md ntim ^* 

5 f (^ a AGxti an improper: ndirr^r fey deno* 

immiter^. 

6 7<? a Single^ fraSthn^offtiffmi Whe^i the 
c f latcg&Jparti^ '• 

(i) l^^m ipto den of the fifi(ft^nal^ p}u$ iti 

• nftii-J JMo den, dtn *. • 
8|(2) Ren into dfe of the fHftfonal^ ph^ its 

• ftfim : into nunij den ^ 

9 Tif*^ ^ettien name, a f^xt made improper: as 
-compound t^ fiinj^<K *. 
Xo^, tf Z^ »^«^, tf gredfer : th^ flujnn, inCp th* 
' pSlts down to th* ffivcn °. 
riiirA.^^*J^^'^^9 ^ KoMl^:- 1 the den: Or^ for 

num ; into whole, den \ • 
\i^SX>ecimdls: numtxiXQX (with ciphers) by 
denominator I. %q 



?*/ a arUin mm t/r din: as- the 6ne to the 6- 

thef i To fought \& \ 
f Cdmmon Divifor, far lowerifjg td tV ledjt^ 
\ is the Laft \ to be found thus : 
I Greater by lefs: the divifor by reft: and i<^ 
(, on, till refts nothing \ 

Operations. 

[Vulgar] Add ' and Sub % the nums: having 
brought 'em to one common -nator. 

Multiply num into niim ; into den, den ^ 
DiViOB, as follows: 

For mimer: num of -dend into den of -f^: 
til* others dm give \ - 

[Mtxt] into th' Integer mulHply \ by th* Frac- 
tion divide -cand : and add Both ''. 

Decimal. .'• 

[pecimals] as Fntegcrs : To A'op, or Sub- 
! * ' traft ; place each to its value ': 
Cuting-off places in A'dd Sub, themoft '': in 
I Mult, both the fa&ors *. 
I A'nd, to the produft, when fewer the places, 
I prefixing ciphers **. 
DiV: To the dividend's make equal the qu6- 
\ tientV with the divifor^s ^^'^ : 
Therefore, when lefs; ciphers add to the 
. dividend" i prefix to the quotient *% \ 

Vialuations 

m 

[of Fulgar] [and Decimal] 

rnt^er (inlow[ername) into numer by de- 
nominator !% 

Usit 



i 



^MEme 



v/,. 



Frowns ^ 



4^^|-y§£ of Decimals.: a^i ^a^ Y/^ski^ than 
I with Jtidgars ^K. 

*.•••'. ^ .* — 

a For the nature of fraaiam, ho^ Vygtt* AAd S|ed« 
m^ ¥; Aateiecio : Aole ^.^-«^As t0^ tke <fBrathn of 
£bi£UoiUL, itis a |O0d'obfen^id^of Bik YKeM^^isi, t^ the 
aMmnan waj or i^dng tiiC/^enfimaiiator' ttiMlitf ^ na* 
imerattv, WHa a iitfabiMwvwa^ occaiiam^ l^e r«ttaUng, 
di^ehce betwcea dieopeaatioiMsr of ia^ogpt^t and c^m- 
taiofitfi-a^tai^ In ordir to ilte takifig«awary of it,, he 
advifes to write common fraftioHB as.w^ Wr&e- lumbers 

_ *.&«aBd3e9fitci»ditooiiiiaAliops<»thats^^^ 
aopiin^tcns at the h#ad, or tt»irflrd tile top^f -d^e fiWe- 
Tators. of iMx xt9fc8m^ common fradiciaE^. Is^unel^y as 
ivc d^nofie two, iliillmgs aod fe piti^ lliiis^ o^ the 

l^ufcs^ 'l^ aJ'.^J*® thinks 5 w9uld.be better to dc- 

»iiote:tto fii»e by^ commotio fia^^n^r t)^- s^*^ (t(»^wir, 
of a pound) 6' ^ (to-wk o^ a iMlii^ ^foi|»^ as uAialy, 
tdnof:; ^. and A. Fbr^.the fbr^i^^']^ faRbin^the f<u>^ 
"vdieitlm iniegiirsc of ibviiii«^e}iM«id^ dmcmiM^ are 
ideasppd.!- idii'ii^»Uag'Q# comroft^n' itati^mi' when ex« 
pefita&tr tbe^fefiie^ WB;)i^ witt) «iOlit^ appear to^ b«^ aj^ee* 
able to the working' of tti^^f^, than W the- commoa 

and A, wkh^ , . w. .. 



« 



natorsa^topyOr 8 

la the margin] . 
l ap pt af to be dni '^^ 
wrought after 



is 5 **r^4 **<*J2=8 



x% 



Xt% 



^f^rxiw^ff of GommoQ^ Q^e»tio»6 in in|;it^efs.. 

The riiufiion, of fi;si£iioas bemg in order to prepare 
sthcm for adding,, fubtra^^ l^c.. it waft uece%y txj- 
*treat of it^ bc£Q& ap iccoufti; coul4.he. gix^i^of the <rpc- 
ratipns* 
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JO Frmsons ARITH- 

I thus, ^ = |J= 14 = If -i- 3 (the commQn divifor) 

when the numbers end in a cipher, of 5 ; dividmg 
hyfi0i will abbreviate a fra^on. Thus ^^ will be ^^ 
for, 25-5-5 = 5: and 350 -i- 5 = 70. Then 5 -jf- j 
= I : and 70 -J- 5=: 14. - ' - 

For example : To bring to the lowtft term |f ; Say, 
96 (the greater) -r* 8i. (the leifer) =: i : ivfts, or 
remans 12 . Then 84 (the divifor) -f- 1 2 (the remainder) 
=: 7 : remains o. Therefore 12 (the laft divifor) in ^84^ 
7 times s in 96^ 8 tildes : hence, in the loweft terms, 4* 
AWo If the laft divifor be i : the fradion cannot be 

, reduced to lower terms. 

i 1 Foreafomfie, (I) \ and f : (i) fortheDenom. 3x4 
=: It : .{2) for the Numer. 2x4=8, and 3 x.3 s:^ 9. 
So, the fra6Uons equal to -f and i (having the fame de^ 
nom.) are ^ and ^g, (II) | and^ and ^: (i) for the 
Dcnom. 3 x 6 x 4 = 72 (2) for the Numer. 2x6x4 
:= 48 : and 4 x 3 x 4 = 48 : and 3x6x3=: 54. 
^o^ the equivalent of fradions (with one conmion deno- 
minator), are 4| jand ^1 and |f . V . note s. 

g Thus i of 4 of j will be 4ri"~r-Iniike manner Frac- 
tions of divene denominations m^y b^ brought into one 
denomination, by involving the lefs into the parts of a 
greater. Thus ( i ) j of a penny may be reduced to the 
proper fradion of a greater namfe, td-wit : >| of yV= 
^V- and f of -sV of ^ (or J of ^^^) = ^o/. So, 
(2) f of an ounc^ reduced into the. fraction of a cw, 
will be ^ of ^V o^ i of a cw = y^,. And, fo, of any 

othiBi< * ■. 

7 bus 3| = //: to- wit, 4 X 3 .+< ^ = H* the nu- 
merator 10 4.. 

7hus^ \^ = 3^: to-^wit, 14^^ 4-= 3; remains, 2, 
that is I or 4.' ' ' ' 

k For exim'ple: To reduce $|^ to a iingle fr^dlion, 
(i) 42 (the numerator of the integral part) x 8 (the de- 
nommator of the fractional) -f-.7 (^he numerator of the 
fradional) = 343, for the new numeratbr\ (2) 49 (the 
^denominator of the. integral part) x 8 (the denominator 
o/the^ fractional) = 392, for the new denominator. -So, 
the lirigle fradtion, to which fliis ftaftion-of-fradlion is 
reduc'C wiU be Hi = {; 

*For 
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For examplie: To reduce la^ to a fing^le fbfedion..(i) 
9 (the deoominator of the integral part) x 5 (the do- 
nominator of the fra^liohal part) 4- i (the numo^or of 
the fra£Uonal) =3 98^ for a new denominator. (2) 7 (the 
numeratorof the inti^gral part) x 5 (the denominate^ of 
the fr^dional) ;= 35, for a new numerator. Soothe 
iingle fra^Uon, to which this fta6tion-of-fi:a&OA is. re- 

ducM, wiu be if = -5S,, . ' ; :.' '■ 

05 7hus^ To reduce 3 4^ into the proper fi;a£tion of a 
pound : 3 i being made an improper fradion (by limd 4) 
to-wit, I : fay 1 of A of ^ (or | of ^i^) = ^f^. V. 
note P. 
1^ Thust Toreduce.zi:^/ tothefra^ion of a penny, of 
the lame value; 7 (u:^ nu^era^r) x 20 ((hillings, . the 
next inferior denoinination],= '14P x iz (penc^^ tnen^t, 
and fought) = 1 680. Thereforb \V(?-^ ^ tU i- : 

Ihus 3, a whole nuinberi expreft fra£Uon-wife is -J. 
— *-Or, It you would'jj^^uce a wiiole number to a given 
denominator ; multiply the given denominator into the 
whole number: thus.3,. wiili.6. (for a denominator). r^^ill 
be 




underftood) to 1714^2 9 5 72. the numerator of the decimal 
expreft) ♦ -^^h, Uh manntr may Be expreft, decimaly, 
the parts. of Coins, Meafures, Time, Weights, &c. E. G. 
(I) Coins: (>) 5iis ^: (b^line.i2)=: .2$ * for.S^Q -r- 
20= .25. [jl) ifj 3</ 2ju ' Say 14 X 12+ 3 (tc're- 
Iduce the J to<0 ==1171 4^ Then ^71 x 4+ 2 (to rc4ucc 
the dxoq) = 686 y. Then (960 being fhe intw;ef re- 
duced to the fame i^ame ;' to-wit, ferthings) the nation 
will be %\%\ (V^ note «^) which (by line 12) will be ,714 ; 
or, more fuUy^ .71428572+. (II) Meafures: 2 pints 
(i gallon, the integer) will be .25 : for 2 pints = -f of a 
gallon: which (by line 12) ;;= .25. (Ill) ^ime: 45 mi- 
nutes (the integer an hour) will be .75: for |i (by line 
12) = .75 +. (IVJ Weij^ts: (i) 9 0% (i. e. ,\) will 
be .75. (2) 8 Q% 19 dnt) % gr (i. e. 4304 gr) will be 
f5|-S : reduc'd, ,746 4.. / 

* Yhe Ri^erfe^ or the rc4ucing a decimal to a vulgar 
fra^Uon — of a Denomixiator requird; iay, locoooooo ; 

7142 



7iA«8«72 : -idbdooooo ! : 5 r f . ' . 

I Ho j, inb^ tcadi^ tb ttprdi Sftiin]^ itnil "TjiAe, in 
flCciiilab* T • uitternt* ^^ 

' fims imr bne may ih*c ttecmiri t^Wes, t>f kU fon^v 
%thM Wa\ orritmf find the dbcmml be tv^fits bti ^ 

otL edbte rbttly hiade. <tf th<ifelkbtt9 Mtf |fill (f^, i^s) 
gives us 4 pages; ^^ld even K^tdres fp. iS^} d^e'df ^e 
Sbles to be got-byA Art by every leStiijr. Tb.fectH-^ 
tate whidiy be pn^^$ &n ^^^fent as fc^dws : The^c* 
ckMls xjf i fMMiriy (a Mling b^iiig dlfe integetyait .PS5J3 ; 
of II pence .91666, 4^c. To ^et them the xriorceSUy, 
read Acin tftyfe h^) tfitls ': For r; nought, eighty andsn 
thpofes: for u, kifee: 8he^ ^A allTSxeS: and fo to; 
as if the taking;tHe 1^15 to gelt ^d retain them, with the 
danger of loliag or limremmbering th^iti, were prefera- 
ble to dMdlnjg (fo9 ihflkncfe) t.ooo by la, &c. wlefi 
yb& Htxhs dccafidh ftr.'fti 'ifid^vdiild bfe fate of it : or, 
to nfiultiply the inte^efr ^ih fov^ name) into a dedriiid 1 
when ycfui^rarittofiioWlrtJieVjike-bf it. E.G. .,0833^ x 
12 r= •99906, almoft, i j : which is the true elHmate of 
thedaamaf. V. fcit^rcft^J— ^An4 * 

fiul a, is (withbnt any more adO) ttest texa^fi- 
iridl fraaloiis^ kbOut wMcn Mr Wefton makes fudk a 
podtffr (arlthfti: p. 368^-^3 1 '*j\ arei rcaJutM tq decinial. jF^r 
exzinMe: jBJ; aaye, j.fidurs, 49' 16'' 4'6'" in deci4al9 
Mo\M be «ot.242c. for, 46'" (byline 12) is .7666*'. 
then r6"4 4iS'^=i:'i*6^.:*66" -5- 66 i±i .2'794'. Then 




+ V8213 h = 5.^?<3 *: Arid j[hOurs l>fcingthe 34tb 
crfaday) 5.8213 -^ 24 ±r .2458J days., Tfen 3(^54 
+ .24^5 a sr: ^65.2425 days ; the decimal fought. 
^— i-NB. The decimah thus found; the folutioii of jany 
^ueffion, Wherein tiiere are fexagenary ^rogf^ibilals, 
will be much fhorter and' e^fiiftr. l^dr example : Supj^fe 
the dJamal mten motioii of the furi #ere fouj^t (its an- 
nual cottrfe, tKrotigh t!i^ whbte zddiac, being p^YfefEUd 
hi 3«y<l; ^h: 49' 't^''^6''fti^t ftatmg would be: Ad the 
annual (timeaforementiond} K> the dii£^nal time (24 h^urs) 
So Is tiie incin'^ual motion' (through 360'degreei) to 
)thc ditttnal fnotion, ldt the number ofctegrees it adviices 

in 



ETIC Franks 73 

in a day. The operation, m iexageiiiioals, wduld be ve*" 
ry laborioasy requiriiig Vsdrious kida^idns : but, in de- 
cimals, it will ftand thus: 365.242$55 days': 360 de- 
grees : : I day: .985646374 degrees 5 Ihat is (oy line 
z6) 59' 8"i9"37"'^&c. 

T'has In vulgar fradions (1) To reduce |,to a 

GrafHon of the fame value, whofe niiiherator fhall be 
1 5 : Say, As 3 (the nttmerator) to 4 (the denominator) 
fo is 15 (the numerator given) to 20, the denominator 
fbueht, to make the fraction of the faine value with the 
fradion propofd. (2) To reduce | to a fradlion of the 
fame value, whofe denominator fhall be 20 : fay (reverfely) 
4 : 3 : : 20 : 1 5 ^In decimals the metliod is the fame. 

7kus (I) $ + 1 = |. (II) 1 + ^: thatis (byline 
2) i^ + ^—^x that is (by line c) 1 /^. (III)' J 
of a pound -f- 7 of a (hilling + -| of a penny [that is 
(by rme 3) 4 ^\ ^J^ : that is (by line 2) f-?-jp| i^^% 
^t€^] = %im%' (IV) ii + 1 of I [that is (by 
I^« 3) ^1 + A» Of (^y fi»e I ; and (by line 2) ^^ 
+ -ki] = m- (V) 17 I + i of I [that is (by lines 
4 and 3) 17 V + ^ • that is (byline 2) V/ + II] 
= |J|: thatis (bjrlinc5)i8||,ori8|. (VI) i i-L 
74;| [that is (bylme 2) i 7^0 + 74 A : atid /^j + 4^ 
d= i^ : that is (by fine 5) i t% : fo 1 -}-' 74 4- i tq\ 

Thtu (I) .J — I =fc J. (II) 3^1 [that is (by line 
?) A~i^z] =1^. (Ill) I of i — 4i [that is (by 
line 3and2) ^ — |H] = iTi- (IV.) f of | of | 
— 7 [that is- (by line 3 and 1 1 ) -^ — -J- : that is (by 
line a) A7~"-iW]= VW : thatis (by line c) t\\i : 
that is (by Hnei) 6 14. (V) aj — 11 | [that is (by 
line 4) V — V (by line 2) 4| — V/] = VV ^ that 
i& (by line 5) 8 44- (Oa) 2 ^ — 1 1 f : that is (by line 
a) 2 j^ — 1 1 ^V. Then, to fubtraft numerator 9 from 
1 8, borrow an integer' of the mixt number; and fiy, 9 
from 12 (the dendm.) =: 3 -|- 8 = 11 : then (for the 
integers) i (that I Jborrowd) + 2= 3 — iir;8:fo 
the anfwer is (as afore) %\\> 

Thus (1) i X 1 p= 14. , (11) 1 1 f X i [that is (byline 
4) V X i] zz- W : that is (by line 5) 8 A- (HI) 
iif X 2i [thati^ (by line 4) V 5< Vl— tV : thatis 
(by line 5) ja 44- <1V) | x 7 [that is (by line 1 1) | x i] 
=:*7*= (bylin«5) ^f (V) 7^x4: that is (by line 

4 and 1 1) '^ X -t = **-J ' raat is (by iiw 5) 30 f 

H Note, 
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Notif Multiplication of fra^onsdiminifhes the value, in 
proportioii as the niultiplication of whole numbers iocreafes 
It. Thus}/ (or jo^ xi/(«r3Oi0=A/= id: 3^^*. 
So4 X7 = ^. V. Leybourn, curf. ouuhem. p« 38. 

The fame in decimais : .125 x .125 == .015625 z=: ^ii 
if.s^^Yet it is obfervable, that the produa will alter 
in value» according as you alter your inteeer. Thus, 
fuppofe the former qi^ftion were propounded^ and a 
ihilling to be the integer ; then .1 25 / = 2.5 / x 2.5 =: 
6.2 5 /» or 6i 8/ 

'fbus. (I) i-i- I = ^f (II) 8 ^ ^ [that is {bv line 
ii)l-f-i] = V- (IV) 3 I ^ 2 [that is (by fine 4. 
andii)V-^4] = -ti (V) A-J-|of| [thatis(b)r 
line 3) -A -5- 71] =T^r^ 5 or (by line i) ^j. 

For example I'-'^-^lxk 276 barrels of raiiins, each 3 J cw ; 
How-many cw ? (Anfw.) 276 x 3 = 828 : then, 276 -7- 
4 = 69 : then, 828 -{- 69 = 897 cw, in the 276 barrels. 
—In 24 cafes of tobacco, each 2^ cw ; How-many cw f 
(Anfw.) 24 X 2 :== 48 : then, 24 -r- i (or half) =: 1 2 ; 
and 24-7-7 (or quarter) = 6 : then 48 -(- 124-^ = 
66 cw, in the 24 cafes. V. Tables : note ^. 

7beU iif Place the commas, or fepara- 
ting points, diredly under one another ; u 
and the figures, according to their re* 
fpediive values, or diftances from unit 
And, if the numbers, given to be 



B 



1 



added, are not of the lame denomina- 
tion ; they muft be brought to the (ame. 
Thus (i) to aiiJ .725 / to .625 / ; hav- 
ing prepard the biger by multiplica- 
tion (as in line 25) it will be as m the 
margin, at ^; or the leiTer, by divi- 
fion (to- wit, 62500 -f- 20) it will 
fiand as at ^. (2) To fubtraB .625 i 
fix)m725/; the terms being prepard 
as afore, the work will fiand as at C and />• 

7 hat is ^ In addition and fub- 
tradlion (having piacM the 
namben accordmg to the di- £ 
regions of note *) add, and 
fubtrad them, after the man- 
ner of integers ; cuting-off fo 
many places as are moil in 
any of the given numbers. 



C.72 

C-75 



500 
625 

725 

75625 



r 



500 
62 c 




( Remains 



•725 
.03125 

•^375 



3875 

•75 
13.6634 

18.2884 



3.024 
2.23 

794 



' Xke work will fiand as in the margin, at £ and F. "I hat 
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That if. In multiplicationy cut-ofF fo many pliaces as 
there are in both the fa£lors: c. g. .75 x .5 = .375 ; 
in which produdl the number of places are equal to thoie 
of the two fadors. 

T/ms, .OJ47 X .02%6 = 81892 : to which [the num- 
ber of places being fewer (by 3) than thofe of both the 
fadlors] prefix 000 ; and the true produfl will be .00081- 
892. So 36.252 X .C0032 = .on 60064. Note ' 

I. When any propofd number of decimals are to he mut- 
tipliei into 10, ico, looa, lOcoD, k^c. it is only re? 
moving the feparating point, in the multiplicand, fo ma- 
ny places towards the right-hand as there are ciphers iu 
the multiplier. Thus, .578 x 10 = 578: and .578 x 
100 =^ 57.8. Again, .578 x 1000 = 578 : an3 .578 x 
1 0000 = 5780. 

II. Ttf abbre'viate multiflication to fo many places as may 
fer*ve the purpofe *. — ^Rule f (I) Place the fadors in their 
natural order. (II) Then (having counted the number of 
decimals in both) from their fum fubtradl the number you 
would have : and cut-ofF, from the right, in the multi 
plicand, {o many figures as the remainder. (Ill) Then 

(1) By the ift figure of the multiplier, multiply only thol"^ 
to the left of the line of fepration, adding what would 
be carried by the multiplication of 2 figures to the right 4.$ 
and fet-down the produd under the firit figure multiplied. 

(2) By the 2d figure of the multiplier, begin with the 
next figure (to the right) of the multiplicand ; and fet- 
down the firft figure of the produft under the firft of the 
preceding multiplication. (3) By the 3d figure, take- 
m the next (to the right) in the multiplicand, l^c. pro- 
ceeding with the reft in like manner Example: 

45.4789 X 6.235. 0) ^^^^f^g^y t^^ 

work will ftand as in the margin at w^ . . 45 .4 789 

A, (2) To retain only 3 decimals, Tikz 6.235 

3 from 7 (the number of all the de- ,272 r 

cimals) the remainder is 4 : cut- ^ J^ f'^S 

oiF, therefore, 4 figures of the multi- \c^vi ^ 

plicand from the nght ; and begin to ^72 87 ai 

muhiply into the next to the left, .. ' '^^ ^ 

proceeding according to the above- 283.560941$ 
diitdions ; and the operation will ad- 
vance at in the margin at i^. {^) To han;iouh the integers: 
for 7 <the fum of the decimals) the line of maration will 

Ha cft^ 
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tut off, not only all the nmltiplicaad ; bot alfo i figuw. 

of the multiplier; as at C, in the Margin: and, 

then, the operation « _ . -i . -gg 

will proceed thus: 6.At 

J X o ( the place ^ 

to th? left of 4 in 4?'--T fS 22? 

the multiplicand ) 454 • • L ^^ J 3 • • • • MH 

= o+i(thatI 4547-f l2....9C9^ 

carry from 3 times 45478 J C^.. 272 873. 

I4, the figure to the ^a^ ^^^ 

fright) = I ; which ^^3.560 

I fet-down. Then, 2x4 = 8-!- i f 45-4 7^9 

(that I carry from zee 5) = 9. Then, ^'^sls 

6 X 5 =^ 30 -f 3 (that I carry from ^ 

6 times 4, plus 6 times 7, to- wit, 28; C-^ 

which bcipg above 25,1 carry 3) =: 33* j ^Jz 

Then 6 x 4= 24 -f- 3 (that I carry) | '^ 

= 27 t4r- L 283 

For the mofl part we ha,ve occafion 
for fio more than three or four figures after tHc fi^iiaratriir. 
In fuch c^fes, to cut-ofF the following places, will be of 
great eafe and ufe> on many occaiions : more particalar* 
iy in refolving adfeded equations; in calculating of 
trigonometrical proUcQis by the natux^aj. dxm and tftP^ 
gents, &c. 

The common Method^ in this cafe, that has been hand- 
ed-down from Dr. Record (1327) to Mr. Holidays 1 746) 
is to reverfe the order of the figures of the multifdicator 
(which is unnatural, and troubldfome) and to have a care- 
ful regard to fet-dowo the unif s place, in the multiplier, 
underneath the proper figure pf the multiplicand, accord- 
ing to the defignd produ6l ; which adds (not a little) to 
the .encumbrance.^— -That, which I have here given 
(hoW'Obvious-foever it may appear, becaufe natuial and 
eafy) was firfl publiiht by Capt. Wilkinfon, in his beauti? 
ful tables of interefl, i^c to whoin^ therefore^ the curious 
ire obligd'for the ufeful difcovery*. 

As^ to^ ihe Allon»iBmc0 for vib^ .pu^ htxt^TrUi from the 
columns- negleBedy Mr Malcolm (p, 149) {m it is altoge- 
ther a guefsi. inafmuch as w^ may, very often, make die 
prbdiiillefs than it ought; to be, by i or 2, in. the laft 
p^e f w^c^s he adds, . c^n. ftarcdy b« hfilpt» otherwife 
Sin by n^ilMg,<m«.c»: t^^ num- 

.V ' bcr 
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jber of decimal places one would have in the produft; 

and fo cutting-ofF the two laft jJaces from the product. 

-How this may be in the common method, I have not 
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confidcrd : but, for ought I have found in a Variety of 
cafes in Capt. Wilkinlon's method, there is a' fuificient 
certainty,' by obferving the following Rule', to- wit. 

If the next figure on the right hand of that youbegin- 
with (in the multiplicand) multiplied into the figtlre of-thc 
multiplicator you are working- with, gives a pfoduft be- 
twixt 5 and 1 5, carry i : if the pr6du6l be abdve 1 5 and 
lefs than 25, carry z : and, if it arife to any number be- 
twixt 25and^35, carry 3 : and, fo, on. 

Note— /« cajfe of dedmah onlj^ the procedure is the 
feme. Thus, .23456 x .23456: (r) To have a pro- 
duft of 6 figures, the work will ftand 
as at />. (2) To have a produdt of D . , .2I3456 
3 figures, the line of feparation being • .2 3456 

plac'd fo as to cut-off two figures of 
the multiplier (according to the pre- ^ 

ceding directions) the operation will nig 

come^out, as at £ — l^B (i) To the ^^^_ 

produfts of both (D and W\ is prefijct a6i 

a cipher; tofupply the defeft bf'one 1-2 — : - 

place, according to the inftrudlions .055018 
;given, line 22. {2) To prevent mif- 
takes of the eye, in the operation ; it may be convcm-f 
cnt to dot the ^gures, as you proceed, both in the multi- 
plicator and in the multiplicand. — »— This 
method of contraftion may fometimes te-~*^T • • ' 
uid with advantage in fwhole numbers : . as U n 7 

the following amt)nomical calculation^ and ^ ^7 

the like. Let the fun*s declination bl re-^ '.05c 

quird, when it is in taurus 27«. 34'; its 
greatefl declination being 23<> 29. This will be found 
by the rule of proportion, thus: As the radius to the 
fine of the fun's greateft- declination : fb i^^the fine of 
its longitude, to the fine of its prcfent declination, &r^ 

Ha thajt 

f Say, as at C (p. 76) 4x0 [the plaa to the left if 
2 in the muUiplicamt) = 0+1 [that I tarry from 4 fma 
2, t$ the right) == i. 7hen 3x2=6+1 [that I 
tarry from 3 times 3) =:: 7 : fc^f . 1 
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Abndg'd 



84402 



I 



159 

»593 
51878 



10000)3363* 



79696 
3920 

4 



50896 ti9^ 39' 



84402 



I that 1$. as 
in the mar- 
gin at f: f . • 100000:39848: : 84402 6 • . 139^43 
where ob- 
(erve^that, 
becaufetjie 
five laft fi- 

Sures .of 
i€ prp/ 
Audi are to 
B^cut-oflF, 
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«59 

J 594 

33632 
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for the fivedph^§of thedivifor; the, remaining Bgores 
(tp-wiv tbe five£rft) being the quodet^t, andiufiicient 
lim* this ufe^ may b^ fecur^by abridging the work ; as 

7hui^ (I) .9930 -J- .22 —3.65, {II) 8.030 -7-2*: 

=? .365. (Ill) 8}2i.o -f- 73-2 =;.ii3- 
— ^hur (I) 22 -?-..365 [that is (ciphcfs added to the 
dividend) 22.000 -5- -365] =^ 60; Or, 22.0000 -5- 
.365 ==-6o.2. (II) 22 -7-3.65 [to-wit, 22.0000 -f»- 
3.65] =r6.02. 

T^/^ 7:25406 -r:.957 =^ 75^; to, which (to make-up 
the pSte of parts req^ird).2 ciphers. muft. beprefixt:-. 
fo theifjuptifiipit will be .00758.-— A/ip/e 

I. When' arty fropofd number of dnimaU art to be di' 
kJtd^.h '^^ **^'» ivilh any nun^her of ciphers after it ; 
it i&.oxjly.rejnovingthe feparatrix fo many places towards 
the left as ther^ arc ciphers in. the divifor. For exam- 
ple; Jfh^.zg ,w^re to be divided by xo the quotient 
will be i.72,§;T>by ^00.=;= .172?; by 1000 = .01728 : 
iy loooo 15; ,001728. 

'Til. 7o Abhr^f^j^e {(ifvi/tgn tofo many, flakes as mayfertvi 
\the furpofif Mt. Ward (p. 68) gives us an expement; 
j^Qt>SjtJiac|tten^ces m the execution of it are not alit* 
tje .encftinberigjg j and the yvay of dividing, which I have, 
propofd .mili : bring the operation into lefs compafs 
{:^iirjib .conXj-a^ed form ; it wo^ld be^a fault to give a 
$}^ail of it here. 

III. ^ he Remainder t after divifion, is neglected in the 
application of decimals : though it is certain that, where 
th^BEiE? is a i^eiriainder, the divifion isnotperfedl — -Thede- 
fi^ericjr^ m thw ckfe, depending on the true value of the 
remainder, Mr Malcolm (p. 144) haslhown us, as a part 
I of 
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lof the theory £t ta be known, . &x& h^-^t defiGiep<;>c is 
to be found; and then what is to be added to the <luot6^ 
already found,, to make the conxplete q.uo^«. 
C e For example : — -The ^ of a pound,- What? Anfw,, (I)/ 
J (thenumer,) x 20 
(/. tcwit, I // or the Dedmaf^ 
integer in the next 
hwer .denonuaa^on) 
s;: i«o-f-7(theden 
Bom,) 14/. reo^ip^ 
1 1 to-witr J of a 
Mli^ (II)TheJ3i 
(to vake that) 2 x 

J 2 [d, tOrmty IS -y 

the. next lower de-^ and.t4i§ 
nomioation) ;=? .24 or. 
-r- 7 i=; 3 ; remains 

3 ; to-wit^ f of a penny, (lU) 3 x 4 /f, tQ wit, 1 d) 
:=: la.-f- 7 s= i y. and f of a farthing ; i.^.^alnioil an- 
pther.rr— .714 of^a popnd. What? Anfw. M>|iiltiply the* 
decimals, as^ in the.margin ; the valu§ will appear to be 
- jicarly the iaiae as that of a 4. V, Tables note ^, 
Zf\ Tie great .M'vantage^ proppfd by the ufe of decimal- 
ira&ions» is a more fimpie and eafy operation th^n what 
va]gar. fra£Uons (taken, either in their prpper for^. or as 
-mixt integers) do xequire. How. the application ^ made, 
fi>r anfwering that end, . and. bow far . it is a, . re^l a4van* 
tage; will appear from. the foUoiwing. cqnfideratipn&i 
( 1 ) In the ixSL place, this is very evident, th^t if', inilead 
of the fubdivifion of coins» weights, and meafuries, and 
ether, kinds, of , quantities ufefql in fociety, which now 
obtaixL; there were oneilandardfuperior fpcicies, and all 
cheiiibdivifions were decimals ^whether the feveral parts 
were alfo diftingniiht by names, or only by their decimal 
denominations^ it were, the fame thing to the.purpqfe) 
chon the common operations would be.«$/impl^)ai\4 eafy 
as whole nnmbers : the rules and iWpns, of which may 
appeac from the preceding. dodliin.v Bu(^ fuppofing th& 
were fb^ yet either we could not entirely avoid the con&- 
deration of vulgar fradions,. or we mud admit of fome 
inaccuracies in calqulations, which are unavoidable with 
decimals ; and which will be of more or le& conCequence, 
in . difiierent circumftances... For, we have feen that de- 
cimals 
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cimals will hzyt remainders (becauie every number is not 
an aliquot part of every other) and thai the quote is 
not complete without bringing-in a vulgar fradion : and 
diereforey if we take the quote without this correction, it 
is lefs thatn juft, according to the value of the remainder. 
Or rather the value of the vulgar fradlion that is neceilary 
CO complete it. Now, if the number, found by this 
diviiion, is the final anfwer of a question, which is to be 
applied in no Eirther calculation, than if it is brought fo 
low as to be lefs than any quantity of that kmd that is 
ofd (for example the finalleft real coin, or weight, CsTr. 
diat hib any name, or diftin^ being in fociety) then the 
defed is not to be complaind^of; becauie, if you dd 
complete the quote, the additional part is of no ufe. 
But, if « quote is to be further employM in calculation, 
efpecially u it is to be multiplied s the de^ed may become 
coniiderable ; and it will be the more fo, as die multi- 
plier is greater, and alfo according to the value of' the 
mteger.— Now the only remedy for this, while we ufe 
none but decimal fractions, is to bring the divifion very 
low ; that is, to carry-it-on till the denominator be very 
large and coniequently what is deficient be very little. 
But, then, this mconveniency will frequently happen ; 
that, by this means, we (hall have large numbers to 
work*with, which will prove more troubfefome than the 
method of vulgar fradbons. (2) The ufe and^applica* 
tion of decimals will, more fully appear under the hcid of 
interefl, annuities, iSrc. As to which application this in 
general only needs to be further obfervd here, that, any 
integer being confiderd as the higheil denomination, all- 
D umbers, or quantities, lefs than that, are to be ex- 
preft, decimaly, by taking the decimal of that integer^ 
anfwering to that lefler quantity; and, in the fame 
quelHon, ufing decimals of the fame integer for all num- 
bers of the fame kind (that is , for all numbers of mony ufe 
the fame integer as i /.) Then multiply, and divide, by 
thefe numbers, according to the rules of decimals. (3) In 
the lad place, it may be obferv*d that moil queHions, in 
common bufinefs, are fooner done without decimals, by 
the common method of redu£lion. But, when to ufe 
decimals, or the common methods ; muft be left to eve^ 
ry body!s own choice : and, indeed^ a good deal of prac* 
^ife ivill be neceffary to enable one to dioofe judicioufly . 

Gain 
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GAIN and LOSS* 

G'ain find the price : then As ag to gaii^- 
ag ; fo the prke to die anfiv^r ^. 
2\L6ts take from ag : then As ag to. the lofs |. 
fo the price to the anfwer ^ 

• I For example: A draper buys 2795 ells flemilh. of 

ghenting at 22 | </ the ell engliih. It is requird to kno^ 

(at what price the^doth muft be fold, to gain ic/io./ 

per cent.^ — An(w. The price, found by the riile of three, 

is / 157 44 I. Then, As ico/. to / 1 15 10 (that is>. 

ithe gain 4^ 100) fo/ 1-57 44^1 (the price .given for 

ithc cloth) to / 1 8 1 II 9 -^ (the price, for which it is tx> 

be fold, to gain. 1 5; / 1 o / pei; cent^} . 

For example: Suppofethe aforefaid cloth. were to be 
fold,, fo as to lofe 15/ 10^ per cent— (AnCw.) Firft^ 
the iofs being fiiotraaed from' 1 00/, leaves 84/ 10 1^ 
Then, As 100 to 84/ 10 j (the v^^ of 100^ ike lo(» 
jbring^'ded^Sfli) ^Sq7 i'57 44.j./tthcipric«giisrq©fQrthe 
cloth) 10/132 16 u , 3.41^ (t%i:Prif:e it mull bf fo^i 
' ^t, to loft at the, rate of 1 5 / i o j. pier cent, j 

To thefe may be added a fpecimen of Such queftions^ at 
require fame cafiing-ahout to prepare them for a foiution* 

^I. Having fold 2 yards of cloth for 1 1 j 6 ^, I gain'd 

\zt the rate of' 15 P^ cent; but, had I fold it for i2/». 
What is the rate.oftiie. gain per. cent? (Anfw.) (i) Say 
las 11/ 6d is. in proportion to 1 15/: io is 12 j to a 4th 
term; which I find to be 120/: and io 20/ is the an* 
|fwer of the queftion. (2) Or, from the ift fale and rate 
of gain, find the prime coft of i yard. It is 10/ (for, as^ 
15 to 100; fo is I w to loj) Th^n,. the 2d iale being; 
f^ J, the gain is 2^. Therefore,* fay, If 10 gain 2, 
wliat will 1 00 gain ?-It<is 20 II. Having bought a par- 
cel of goods for : 1 S /, and fold' the fame immediately fpr 
25/9 ucith 4 months credit : What is gaind pei; cent per 
! annum? . . . Say, by the rule of five. If 1 8V in 4 months 
^gain 7.; what wilI<ioo/ gain in 1 year? (i) I^ the gain 
per cent per annum is given (fuj^fe 1-2 per. cent*). to ii^d- 
the time that ought to be albwd,. fay. If 100/ gain 
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12/ insOne year. In what timemuft 18/ gain 7/.^ (2) 
Or, if the rate of gain is given, with the prime coll and 
time. To find the felling price, fay. If 100/ in i year 
gain 1 2 /, What muH 1 8 /gain in 4 months ? which is to 
be added to the prime coft. (3) If the rate of gain, time^ 
and felling-price are given. To find the prime coft (asfup- 
po(e i. months allowed for payment of 25 /, by what was 
gained at the rate of 12/ per cent per annum) Fii^ find 
4 months intereft of 100/ at the propofd rate, which add 
to 100 : Then fay. As that fum is to ico, fo is 25/ to a 
4.di term 1 which is the fum fought. 



GOLDEN RULE. 

s 

GOLDEN *: one fluting all queftions re* 
folves in proportion ^ 5 the Rule this : 
Conditional^' in one line; and, oppofite, the 

terms Correjponding ^ . 
-D'end is the -ducing of one, into -due* d of 

the other; the reft -Sor \ 
No 'due* d: the facit of one line divide by 
that of the other % 

So, may this rule be well calld, by way of eminence; 
though the name is commonly appropriated to what is 
ufualy calld the rule-of-thrce. V* Rule-of-three : un- 
der which head is handled (moft comniodioufly) the doc- 
trin of proportion, as gcneraly deliverd by arithmeti- 
cians. 

Whether Single S or Compound * ; Dire£l f, or In- 

verfe 4-- ' Single, when 3 numbers are given, to find 

a 4th proportional, f Direct, when more requires more j 
,or leis, lefs. V. Note •. examp. I. \. Invcrfe, or Reci- 
procal, when more requires lefe; or leis, more. V. ex- 
amp. II,—- * Compound y when -5 numbers are given, 
CO find a 6th proportional* f JDire^ V. cxamp. HI. 
4. Inverfe. V. examp. IV. 
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For examfUi of placing the tonns^ See the indenture 
oi note *. 

That //, The producing ' terms of one line, multi- 
plied into the prcxluced * of the other» give the dividend : 
and the reft of the terms^ muItipIied-together> give the 
divifor. So the quotient (or aniwer) iSli to the blank. 

" Producing terms are fuch as jointly produce an ef- 

fed \ or, that are confiderd as a caufe^ with die adjundb 

of time, meafure, diftance, &fr. ^ ProduadXittxa&zx^ 

fuch as are conneded with the othen under the charac- 
ter of price, purchafe, produce, gaiii, lofs, interef^ ad- 
vantage, value, or quantity pf work, faTc. 

fy'^r£{. ^'*^"'- Cl\\»' 4' 

-z^M £^.r:'?\ V- — _ 

Ifi/^ofto- n* I t A ^^^ n^^^A 

bacco coft I (Rule of 3) In { J <!» • v/£^ 

4 s : what s 

no^JJSl i|ii/6.intereft:yico, principal: i^mo. 

ftuff (yard- ' ^oo '» - 

broad) will jyi + ^^^^^ * 8 days: 6 buih, 
line i«yards t "^ *' 

of cloth, yard-and-quarter broad ? (Ill) At the rate of 
6 per cent, per annum ; What is the iatereil of 200 / 
for 18 months ? (IV) If 6 buiheb of oats will (erve 4 
horfes 8 days ; How-many days will 21 buihelsferve 16 
horfes f-^-^j^nJkv. (I) 4/ (the price, or the produced term 
of one line) x 6 (the producing term of the other) = 24 
(the dividend] -f- 2 (the reft, or remaining term) = 12 
(for theblanK, to-wit) the anfwer. (II) 5 x 10= 50 
(the facit of one line, for the dividend ; there being no 
produced term) -7- 4 (o^ the other line) = 12 i or 4: 
yards. (Ill) 6 x 18 x 200 = 21600 -r- (100 x 12) 
1200 = 18/. (IV) 21 X 4 X 8 = 672 -r- (6 X 16) 
96 == 7 days.— JV0// : This anfwerd by two poiitions in 
the Double rule-of-three * (1) The former is in dired 
proportion : 6 bufliels : 8 days : : 21 buflids : 28 
days. (2) The latter, in reciprocal proportion : 4 horfes : 
28 days : ^ 16 horfes : 7 days. 

$0 this rule is calld by &>me, on account of its hav- 
ing two ftatings, which (in fome problems) are requird 
for the anfwer : by others, the ruU-of-^fivt ; by reafon 

of 
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of its Haviiig^j numbersgiven, to find a 6th. NB. 

All qqeftions of this rule are fuch as inclade two qaef* 
iiotts of the'rule-of-three, fo dependent upon one-another» 
chat the ahlWer of the firft being made the middle term of 
the fec6nd» die kn(wei^ of both hiive the fame fignifica- 
tion ; '^d the lafl is the final anfwer of the quelHon. 



• '^A^j*^^*^^^^^^ 
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I N T E R E S T. 

SIMPLE- 

INTEREST * into a hundredth o*th' Rate, 
. the Principal and Time **. 
(I) 'Ampmf to Ffhd : add the principal to 

th* fntereft thence accruing % 
(It) Principal to Find: The amount, by 

timc*tnto-rate, more unit **. 
(Ill) Rdie\ int by timc-into- principal • ; 
(IV) Time % int by r^ite-into-principal ^. 

Compound 

I'nt, upon Tnt. (V) Into th* hundredth o'th* 

•Rate, the JmSitnt of each year gives *. 
Or, into P', power of Rate -, to- wit, into it 

felf, iefs I time ^. 
(VI) Principal: A'byR^ (Vll) Time: A 

by-F, Rate' involve to the quotient ^. 
(VlII) Rafe : • Aiiiouht by Principal : Quote 

evolve to the root-power \ 



Headilv to Express 
fbe decimal fraBions of 

Money : 

Dou ble 
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9 Double Hrft is Shillings : i'th/ fqcond .5** 
O'ne: reft and ^[d are Farthir^gs. 

10 Bating i 'bove 23 : adding half for each 5' 
in the 4th place "*. 

Time. 

1 1 Half-year ,u : Quarter >el : Month ^zeitlt : 
Day ,yydoio °. 

Readily to FiNd • 
the number of days 

from fuch a daf in me month tofueh a day in amtkef% 

Days to the End jof the firft, from beginning 

o'th' laft, add^together: 
Months-between^ intoib: lefs ones for - 

months iz: andfpr.feb, ,thrce^ / 



12 



Intereft is the ufe, or fiun of' niony, reckond for thJe 

loan or forbearance oi fbrae principal, fumv lent for, or 

due at, fome certain timei according tofome certain rate 

(per cent, that is) by the hundreds (I) Simple: inteirbit^ 

according to law, ought not to be above 5 pound for the 

ufe of 100, for I year; and 10 for the ufe of 100,' ifor 

2 years ; and fo on, for a ereater, or. leffer ftfm> in jko- 

portion to the time propofd, (II) Compound .is cjia% 

which is counted from the principal, .and. £mple4ntereil 

forbom ; as the intereft ftill becomes due : thence c4lld 

intereft ujpon intereA* This, being renderd illegal *j is 

feldom allowd ; except it be by pirticular cotttra6^, or 

in purchafing of annuities, or takmg leafes in reverfi >n, 

isfc. V. Annuities. NB. 7be Jhort *way of expreil ng 

the jnroblems in the do£lrin of intereft and its appends nis 
(which I have given in brackets, to catch the. eye)M(I) 
may be prefented by the initial, or commandmj^ tews : 
to- wit, a, amount; 1, interefl; ir, annuity ;:y;>fiEMl^/, 
principal; r, rate; /, time; «Z4;, prefent woot^ (If) 
and, in the difpolition of them, it may be.i>bfervd iiat 

I letters 
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letters (i) put-together, like a word, denote Multipli- 
cation ; (2) on each fide of a line, Divifion ; (3) when 
fuperior, Involution. . . Thus(i) prt = i (note ^) im- 
ports that the Principal, Rate, and Time, multiplied in* 

to each other, give the Intereft. (2) -r *{« i =r p (note 

^) that the Amount (divided by the product of Rate, 

multiplied into theTime) plus i , gives the Princ]pal.(3)-=r 

r^ (note ^) that the Amount divided by the Principal^ 
gives the Rate involvd into the Time, tsTr. 

But, abflrading from the reafon of the law (which 
may be tbe encouraging of trade, by employing mony» 
that way, father tlian upon intereft) If takiag mtereft 
be (at-ul) juft ; compound intereft cannot be unreafon- 
able. For, if I can demand my intereft, when it is 
due ; I may take that intereft and lend it out again 
upon intereft to any other perfon. Why, then, may 
I not lend it out al(b to the ^)erfon who hsa my 
principal fum ? And, in point of right and juftice, it h 
the fame thing if I contmue, or have that intereft in hi& 
hands. There is the fame reafon that it fhould bear 
intereft, after it becomes due ; as that the original fum 
ftiould do fo. 

At example : [Given pit ; to find I] What is the in- 
tereft of ^oo/atc per cent (i) for a year; (2) for half a 

year (3) for 91 days. Anfw. [prtisi] (1) 200 (the 

principal) x ,05 (i4^tb oW rate) =z 10,00 (that is, 
10/ mtereftfor 200^ for a year. (2) io,od (thein- 
tcrtft of 200/ for I year) x fj (the x^^ or { of a year) 
== 5,000 (that is 5/ for iialf a year. (3) 10,00 (the 
principal into t4^>^ of the rate, as before) x .24934 (the 
time. V. lin. 11.)^ 2,4934000 (that is^ 2 9 10 2) for 

91 days ♦. '-NB, (i) This rule may ferve for an 

intereft-table in the Head, quite eafy to ufe, and always 
ready at hand; and therefore preferable to anv in Books, 
be they ever fo correft , (which vet is a hazara) fince in 
the confulting of them (befiae the inconvenience of 
turning to them, and the trouble of finding the particu- 
lars, and the danger of miftakes in copying them) there 
caa be no great iatisfa£Uon in the ufe of them ; as it is 

IjCuJdng things upon truft, with an implicit faith f. 
, Bfe the nue of proportion, the laft example would ftaad 
r ' thus; 
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thus: If 100/ (principal) in 365 days, give 5/ (intercft) 
What will 200/ (principal) give in 91 days? (Anfw.) 
According to the inllrudtioiis given 
under the golden rule, the queftion Princ. Days Inter; 
will be as in the margin. Then 5 loo 365 5^ 
X 200 X 91 =: 91000: and 100 x 200 91 
365 = 36500. Then 91000 -7- 

36500=^2 9 10 I T^K§. l^B.^y thedircaiony 

given under this head of interefl, may be known the 
provlfion, commiJioVf or f average of any fum : as alfo^ 
infurance^ wvernge^ fiorage^ brokerage \ and any thing 
tlfcy rated at fo much per cent, 

Thofe, therefore, who are employd in fuch calcula-- 
tions, ought to underlland the niles at huge; aiid fo be' 
able to examin, and make tables for themlf Ives. And^ 
in my opinion, it is not fit, in queflions of confequcnce. 
to truil to any tables ; but what one has examind, or mad« 
forhimfelf, Malcolm, arithm. 6. 10. p/6»4. 

For example: [Given p t r to find A] What will 256/ 
10/ amount to^ 3 years, i quarter, 2^ months, and li^ 
days ; at 6 per cent, per annum ?•< — Anfw. [pt r -f- P ^^ 
A] 3.46599 (the time) x .06 (the rate) =r .2079591. 
X 256.5 (the principl) s=; 5'3-34'5^6 (the intereft)* 
-f- 256.5 (the principal) =309*841586 (the amount) 
that is £ 309 10 10. 

For example: [Given a r t (or i r t) to find PI What 

principaij being put to intere^, will niife a ftock of 
£ 309 16 10; m 3 years, 1 quarter, 2 months, and 
18 days ; at 6 per cent, per annum ? Or, What is that 
fum (fo much time hence) worth, in ready money ; 

abating, or difcounting 6 per cent? — (I) ^— 4* i = p1 

(the rate into time; (to- wit) 3.46599 x 06) -|- ^ (^^ 
unit) =: 1.2079504. Then 309,841586 (the amount) 
•ir 1.2079594 (the time into rate -f- ^) = 256.5 (that 

is ^256 10) for the principal fought^ (II) f—i^ipT 

53.341586 (the intcreft) -f- .2079594 (the produft of 
time into rate) = 256.5 (the principal). 

For example: [Given apt, to find R] At what rat0 
of-intereft, per cent, will j^ 256 10 amount to £ 300 
16 10, in 3 years, i quarter, 2 months, and 18 days? 
^Anfw. [a— p -f- tp = R] 3C9.841586 (the amount) 
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— 256.5 (the principal) =253.541586 (the amount, Icfs 
the principal ; that is, tie intereft) -f- 889. 02643 5 (time 
into principal, to-wit, 3.46599 x ^56.5) = .06, the 
rate requird. 

• for example :. [Given ap r, to find T] In what time 
will jf 256 10 raife a ftock of (or, amount-to) £ 309 

' i5 10, at 6 per cent? — Anfw.f^ ^^'^J 3^ 841586 

(the amount) — 256.5 (the principal) =1:53.341586 
(amoont, lefs the principal ; that is, the intereft) -f- i c 39 
(rate into principal, to-wit, 256.5 x .06) r= 340599 
(the time requird) to-wit, 3 year, i quarter, 2 months, 
and 18 days. V. lin. 11. 

For example: [Given ptr, to find A] £ 2^^ 11 3, 
forborn 4 years, at 6 per cent, per annum, intcreji upon 
intereft: What will it aijiouut-to? Anfw. as follows; 

The Principal '^11*$'^^$ . t . X .c6 t§5 o'^h' Rate 

gives, for Intereft ... .16.5337*.,.. which -jf- to the Principal 
amounts(for the I year) to 292.0^2 . . . .which x into the Rate 
gives, for lotereft . . . , . X7«5ft57 . . • . which •^ to the Principal* 
amounts(ibrthe0year)to3O9»62i9 • ... . And, in like manacr, 

proceeding-on» the amount (in IV years) will be found 
347'S9n ; that is £ 347 17 10. 

io aibrevtffte the work, the two firfl places (to the 
right) are omited in muitiplying the principal by /06 ; 
4, or 5 places of decimals, oeing corre^ to a farthing, 
or little more. 

Fgr example : In anfwer to the preceding queflion [p x 
r*:^A] 275.5625 (the principal) x 1.26247696 (the 
power of the ratq*) cs 347,8903 -^ that is (nearly) 

£H7 >7 'o- 

By the Rate is underflood the amount of i /, and i 

yearns iimple interefi. So, intereft being at 5 / per cent, 

the rate (or amount of it) is i.oc/; foty too : 105 ^:'l : 

1 .05. 7he Pcn»er of the Rate, is the amount of i /for 

the time and rate given ; and is found by multiplying it 

into ic-felf, till the. number of multiplications be equslto 

the time, lefs \.' 

NB. If the rate of intereft is determind to any other 

time than a year, as 4-> ^^i i the rule is the fame: only 

taking, for -I a year, contimuily divided by the rate, till 

iie quotient be a cipher? the number of divifions-will be 

;h!e tiine. Y. EvQlutipnj and Not^ ^, 

For 
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For example: [Given art, to find P] What principal 
fam will amount to' 201.Q963136/, in 4 years, at the 

rate of 6 per cent, compound intcrcfl ? Anfw. j *=rp i 

I 06 (the rate) x into it felf 4 times lefs one (for ths 
biquadrate root) =1.26247696. Then 201.9963136 
-r- 1.26247696= 160 (the principal fought). 

For exam fie : [Given a p r, to find T] At j per cent,- 
compound intereft, in what time will 50 / amount to 60. 

7753125/f Anfw. F~=rM 60.7753125 (the a- 

mount) -7- 50 (the princip^) = 1.21550625: which ♦ 
isiTTs** or '-05 X 1.05 x 1.05 x 105 : which, there- 
fore, divided by 1 .05, till the quotient be a cipher ; the 
number of the diviiions will give the time, to- wit, 4 
years. 

For example t [Given a p t, to find R] At what rate' 
of compound intereft will 50 / amount to 6a. 7 7 5 3 1 2 5 in ' 

4 years ? ^Anfw. j— =i rM 60.7753 1 25 (the amount) 

-i- 50 (the -principal) ss 1.21550625: whofe 4th root- 
(to be found by evolution, or the cable of the powers) 
is 1 .05, the rate ; or amount of 1 / for i year. 

Hote, As the amount of any principal is the fam of the ' 
principal and intereft : fo, if (in any Of the preceding 
problems) the intereft is fought, or given, inftcad of the 
amount; the anfwer is eafily found from the preceding. 

^For ^exampl&: (1) Having the principal, • rate, and- 

time ; to find the intereft • . Rule : • Find the amount 
(by problem V ) The difference of this, and the principal, 
is the intereftL (2), Having the intereft, time, and rate ;> 
to find the principal . .Rule; Find the amount' of 1/ 
for the given time and rate: then; the dsfference of 1 / 
and that amount, being the intereft of 1 / ; fay. : As that 
intereft is to 1/: So 'is the given intereft 'to its principal 
fought. (3) Having the principal, intereft, and rate; to 
find the time . . Rule: The fum ofprincipd and intereft' 
is the amount ; by which, with the rate and principal, find 
the time by Problem VII. 

For example : 6.7777 = jf 6 15-62. for( i ) The J^rfl 
doubled is 14 J : and,* (2) in the/roi7^^ace,-5 out of 7 is 
I s\; in all 1 5 .* Tlicn (3) the rry^of the fccond figure 7 (to- 
^it.i2) prefixttothe third \% 27, i,e. (bating i, above 23) 
I^b f, to-wit, ddzq. — NB. (I) The Region of iLis rul* is 

I \ tl.us 



JtUerefi. 
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thu4 : ( I } Since | diiUkig- is th^ -i^ of apoutid \ and dou 
ble any number of loth parts, makes fo many 20th 
parts \ (fo 1% == ^) therefore doable the figure in the 
nrft place (whofe denominator is loth parts) is equal to 
fo Inany 20th parts^ or (hillines. Againi (2) Since ^V 
si^re^* therefore 5, in the 2di^e (whoTe denomina- 
tor is looth parts) is.i fhiUing. Then (3) the figure in 
the 3d place has looodi parts for its denominator: and 
this, wil^ the number over 5 in the 2d place, makes fo 
many i ocoth parts ; which is little lefs than fo many 
farthings : becaufe i farthinc is -^^ part of a pound. 
But, when we make-up a decimal table for farthings 
from I to ^y (which \^ \\d 3/> we find this true in 
fadl; that, fr6m i to 23 farthings, the figures in the 2d 
and 5d places of the decimal are uie fame with the num- 
ber of farthings : But, from 24 to 47, the figures in the 
2d and 3d places make a lumber one more than the 
number of farthinos. Anfi, though in all thefe decimals 
(except that for. bd or 2 a/*) rii«re are figures after the 
1 3d place ; yet their value is not i farthing, becaufe they 
do not make ;oor, which is lefs than i farthing. (II) 
Thefe things well confiderd, the learner will find that 
he has little or no occafion for fuch large tables as are 
ufualy given in books of decimal arithmetic. V . Frac^ 
tions. 

Accord- 3 years 3 
iDgly,to ex- 1 quarter . ,25 : el. zeitit 7 

prefs (deci- 2 months. . ,16667 to- wit, 2 x, 083335" 
maly ) the 18 days . . .. ^04932 to-wit, 1 8 x ,00274 ' 
time fpecifi- 



\ 



led in the . 3,46599 yydoio 

margin; the 

fevcral denominations, added togetlier, give the integer 
with the decimal fractions. 

Tar example : Suppofe I • am to . receive intereft o» 
march 26, 1738, for mony which I lent June ti, 1725 

^What is the time it has been out ? ( Anfw.) 1725 — 

1737 zs: 12 years (from june^i, 1725; to June 21, 
1 757) Then, for the days fromj^e 21 (i 737) to march 
36 (1738) Say: 9 (the number tf days from jane 21 tdp 
he end) -Hh ^5 (^^^ tiumber of day & from the beginniug 
)f march ifollowing to the 26th) =: 34.. (3.) Then, 8 j 

the numb^ of months between June and march) x 3 1 

5= i^S 
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= 24S '-"^ 2 (fer feptember and nove;nib^« mofiths oF 
30 days) .+ 3 (for fwuary) s;: 24^ (fiays) -^^ 34 (the 
days in June and march) = 277 ; in all 1 2 years, 377 days. 
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MEASURING. 

Mia'sfre Square: length into breadth t 
whether by'' the Foot, Yard, Square, 
or Rod \ 
Mc2&iTQCuie: length into breadth into deptb : 

whether by Feet, or Yard ^. ^ 
IVrougbt , . by Decimals . . by Afliqubts . . 6r 
by Crols-niultiplicatioji ^. 

That^ isy The Content of work, taken ia feet, inches^ 

&c. is given: by the foot-fquare^ in Glazing *, amd 

Malbnry ^,— by the Tard-fquan^ in Joinery^ <=, Painting ^^ 

Plaftering « ^by the Square-of-ten-fett, in j Flooring ^, 

Partitioning ^, Roofing •», Skting and Tiling * by 

the Rad'/q^ar0y . in Brick work ^. 

How*iQ^ny Feet of gl€t5cmg 'm a pane of glafs, which 
is 5 feet 73 by 2 feet 54 ?-— Anfwer (by Decimals) 5.73 
x.2.54=;: 14.5.542, i. e. 14^7.0504/. i 

How-many Feet of pawing in a yard, which is. 22 / 
4 / long, . and 19 / 7 / broad ?— *»^Anfwer (by» Crofs-' 
multiplication) 22 4 x J9 j zsi ^^y f 4/4/. 

How-a^any Yards Qinuainfcot in a roo^ ^vhofe height 
is 12/ 3 /, and compafs 104/ 61/'— — -AnCw. 104 6 
X 12 3 =: 1280 I 6 -r- 9 (theinches in ayard) =: 942 
y zf I i 6 p, 

How>maay Yards of ftaixling in a room, which is 12/ 

14/ high, and. 84/ 11 i about? ^Anfw. 84 11 x 12 

4 = 1047 3 8 -T^ 9= ii6y 3/ 3 i 8/r. 

How-many Yards oi plaftering in a deling, w4uch 

is 47/ ^i S p long, and 1 8/ broad ? Anfw. 47 4 8 

x 18= 852 10 6 -r-9 = c4j» 6/ 10/ 6 p, 

HowrBoany Squares in a ^ovy 49/ 7 '' 4/ long, and 

26/ 6 J broad? Anfw. 49 7 4 x 26 6 = 1314 8 4 

-r» 10 = 13/ 14 /"Si 4^, 

How- 
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^ HdW-niany Squares in a paHliion i t^f lo i long, and 
io/7/higli?-— Anfw. i99io^^x lo j xzza f i\f 

lot lOp, 
II How-many Squares in the rw/ of a hoofe 18/4/ in 

front, and 37/ 10 / in depth ? — ^Anfw. 37 t^ x 18 4, 

= 693 7 4 Hh 34^ 9 ^ (^^ ^ ^^ ground-plot, in 

feet) =. 1040 K o, i. e. 10 f \of 5 /. 

How-many Squares in a roofco^erd nmtb tiiesy whdfe 

dep^, biy l}oth fides (with the ufual allowance at the 

«aves) is ^j/ 3 1, and the length 45/A'— Anfw. 37 3 

X 45 == 1676 3 •f- 10 = 16/ 76/ 3 /. 
K r How-many Rods of brlckrwork in a wall, i f brick 
* ithick, being 23 1 f about, and 13/41 ^^^ — Anfw* 

2.1 3 X 1 1 4 = 2840 -r* 272 (the fquare feet in a rod*) = 

1 o r 1 20/.— — NB» ( I ) When the walling is more, or Icfs 
than I i brick thick (which is the commoii ftandard mea* 
fure) it muft be reduced to that thicknef^; by fubtraBif^- 
frwty iidding'tOy «r muitifhing-byy tbe Djpperence: 
to- wit, for I brick-thick, ^btradt { of the content; foii^ 

2 bricks-thick, add ii for 3 brick-thick, mukij^y by 2 i 
^c. (2) If the wall be of different thickneiTes, as they 
ttfuaiy are in brick-houfes (being thickeft below, and 
thinnei? every ftory) the beid way is to meafure ^^erf 
different thicknefs by it felf, and to reduce all to the 
flandard thicknefs. Then add the feveral areas into ono 
fum : out of which-dedud the doors and windows (mea- 
furd by themfelves) and the remainder will be thetrue^ 
area of the whole walling. 

A rod is (by fhttute) 16 ^ feet: fo that a'rod^fquare is 
2j2.\(ttt, fiut it being troublefom to divide by the 
mixt number, it ircuftomaiy with workmen to divide 
by ^72 ; which gives the contents fomething more than 
tinith.— NB. In fome places, it is the cuftom to meafure 
by the rod of 1 8 feet ; and, in others, by the rod of 1 6 
feet . . So that, in the former cafe, the area muft be di« 
vided by 324 ; and in the latter, by 256* V.Tables, note ". 
B Tbat is, the Content of a thing, taken in feet, inches^ 

&c is given ^by the folid ^/, in Stone », and Tim* 

ber ^ by the folid Tard, in Digmg S See. 

How-many folid Feet in a Jitmey whole length is 7/ 

3 i; breadth, 4/ 5/5 depth 2/ 3//'.— Anfw, 7 3 X 

4 c X 2 3 =: 72/ Otbg*. 
How-many lolid Feet* in a piccp of timber * 17 1/ 

i "• lopg 
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long, 231 broad, and if 7 / deep ? Anfw, 17 i x 

237 X 2/ ji:=^%6f Ti 9" 6'". 

^he Cuftom is — for Round timher. To gird the tree about, 
in the middle of the length ; and folding the Hne twice*, 
to take .one length (or a quarter of the whole) and ta 
account that for the true fide of the fquare. Then, for 
the length, it is accounted from the but end of the tree, 
{o far up as the tree will hold half a foot girt, as they 
phraie it; that is, as long as the line, twice folded, is 

half a foot. For Heivn timber^ To find the middle of 

the length of the tree ; and there, to mcafure its breadth, 
by clapping two rules to the fides of the tree, and meafur- 
ing the diilance between them. If the two are unequal ; 
they add them together, and take half the fum for the 
true fide of the fquare. 

Buty both thefe methods are erroneous— by the For* 
mer^ the content beine found lefs than the true, in the 

ratio of 1 1 to 14 ; and by the Latter^ more than the 

truth ; and the more fo, as the difference of the fides ia 
the grea|;ier. 

In a cellar i^f 4 1 long, 15^ %i broad, and 7 4/ 

deep. How-many yards of Diging? Anfw. 25 4 x 

15 8 X 7 6=s iiojr 6/ 8/. 

In a *vaultj Dug 9 /deep, 4 if long, 3/ 9 / broad^ 5 
How'^nany folid yards ? — Anfw. 4 6x9x 3 9 = r5i* 
y ioi6f: i.e. 5jr 16 f 10/ 6f, 

See Decimals, and compound Moltiplication* 



M U T I P L I C A T I O N. 

Mu'j-T. Place the fi^ft of the produ^ 
of each -cator under it (2) Whea 
two ; • 

Set-down the laft j carry firft. (3) Add-wp. 
all for the total produdt *. 

Co MP E 1^ b I UM S \ 

m FaSfors with 
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3' (I) When any number of units precedes any 

1 digits \ proceed thus : 
4.(1) Multiply as far as the O'nes ; to each- 

j cand all the reft, forward, add (2) Then, 
5 So many as there are Cncs. {%) Then, by 

j fteps, backward, add the remainder ^, 
€ (II) When any number of units /^/m;j a di- 

1 git ; proceed thus : 
7 (i) A'dd, ftep-by-ftep, back the Ones (2) 

I Then, multiply ; and fo many, back^ Add *. 
2 (III) flcipping for Cughts intcrpofd *. 
5' (IV) When other digits are intermix t -j mzkit 
a produd, or two more '. 

Other Digits. 

.10 (V) So other digits, by accommodation, are 
managd as units •. 

Higher Figures. 

il|(VI) When bigger fa dors approach to a 

I decimal denominator; 
12(0 "Cand and -cator fubtrad from the deci* 

J mal 5 (2) Multiply th* remainder ; 
13 (3) To their produft join-back the alternate 

j fubtrafted remainders \ 
j^*(NB) Produift than -cand — If mpre places^ 
carry* — ^If fewer, add ciphers ^ 

Compound. 

J ft Citnpaund Multiplicdtion of federal names in- 



I to feveral : - 
iS Tntegers into ii; 



iipper line mult 5 add Aliquots * 
. • or Crei&^mult • » .and Mwd % that 
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Fnt into primes give primes ** : SuMviJlons 
are Jcnown by addition **. 




33^084 



>234 
206 



254204 



) 



Ftfr example: To multi- C ^ J Multiplicand 1234 
ply 1234 (I) by 2 : Say 2 «§ S ( MultipHcator 2 

X 4 = 8 (placing the 8 di- The Produa 2468 

redly underneath) Then 2 
X 3 = 6 ; and fo-on. (II) By 6 : Say 6 
X 4, or rather, (putting the fmaller num- 
ber firft) 4 X 6 = 24. Then, fet-down 4 
(the laft figure)and carrying 2 (the firft figure 
t) to the next row. Say 3x6=184-2 
(that I carry) = 20. So, fetting-down o, 
carry (the firft figure) 2 to the next ftep HI 
in the woric ; and proceed as at firft. (Ill) 
By 26 : Say, as afore ; placing Uie fiift fi- 
gure of the produdl of the 6 (to-wit, 4) un- 
der 6 ; of 2, under 2, and fo-on. Then, 
add-together the produ6is of each figure, 
for the produd of the whole. (IV) By IV< 7404 
206 : The procedure is the fame as in n. [ 2468 
III ; only removing the firft figure of the I 
2d prodttd one ftep further j to-wit, under L 
the 2, according to the diredion, lin. i. 
(V) By Ciphers in the end : the procedure 
is ;is afore ; only adding the ciphers (of 
both th^fadors) to the total produd. Thus 
too X 400 ^= 8ooos ^Hence it ap- 
pears that Multiplying (i) by 10, i;^ 
only adding a cipher; fo 1234 x 10 
=.12340 {z) by 5, is halving the fi- 
gures, and adding a cipher : So 1234 
X ^ = 6170. (3) And, in like manner, on other oc- 
cafions. 

The fame' (or, what is equivalent) is to be done, in 
multiplying different denonunations ; as in example 
(VI). To operate which (1) Say, 3 x 6 ^ = i8y : that 
is 4^ 2f. fet-down the 2^ (which belong to this row) 
and carry the 4 ^ to the next row) which is pence (2) 
Then go-on, and fay 6 x yd z^ 42^/4*4 (*"*^ ^ ^^^' 
ry) =46^; that is 3/. 10^. In like manner, asa- 
/ore, fe^own the loi; and carry the 3/. (3) Then, 

4 pn>ceedin]i; 
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6roceedJBg to die killings, by 6x3/ = 48/ + 3 (that 
I cany) =: 5 1 j : . Here^ the eafiell way is to let-down 
(as in integers) the laft figure, to-wit, 1 ; and to cany 
the firfts to-wit» 5. So, proceed, and iky 6 x t = 6-{- 5 
(that I carry) z:^ i j . Set-down the odd-one ; and (as in 
addition) carry t&e half of the remainder to the pounds : 
in which' proceed as in integers— 7a tnuhifly by Addi^ 
ti(m. V. Tabulatjiw. 

Several of the following compendiums were the iaven- 
tioH of Mr. Hatcon (arithm. p. 1 50) who alio gives two 
or three others. But, as the operation of them is pretty 
difficult, and the cafes occur but feldom, and that too 
out of the courfe of buiineis ; it would not con£(l with 
the defign of this treatife to give an account of them 
here.— It may not, however, be improper^ here, to give 
a hint of iivo expMentsfor the facilitating the operation of 
large fums : to-wit. Logarithms, which is made a particular 
(cien^e ; and Neper*; honet, which is only a method of 
tabulating the multiplicand on fo many (virgulae) rods, 
-or-pieces of ivory, wood, pafte-board, or the like ; and 
may be executed withlefs trouble, and more difpatch, by 
the direftions here given under the head of Tabulating. 

For example: To multiply 652783 by 115 (1) Say, 
(1) 5 X 3 =: 15. (?) Then 5 x 8 1= 40 + i (that I 
caxry] -|* 3 (advancing, forward, from 8 
in the multiplicand) = 44. (3) Then 5 f 652783 
X 7 ?= 35 + 4 (that I carry) + 8 + 1 i 1 1 5 

(going forward to the end) = 50. (11) C7S®70°45 
Then, ( j) Say 5 x 2 = 10 + 5 (that I 
carry) -^7+8 (going two forward, to wit, fo many 
aathefe are ones] = 30^ (2) The% 5 x5 = 25 «|- 3 






(that i -carry) -f" 5 + 2 (going 2 forward) = 37. 
(}) T^ien 5 X 6 = 30 -|- 3 (that I carry) + 5 -(- 2 
(Itill going 2 forward) = 40. (Ill) Then, (1) The 4 
(that X carry) + 5 "4" ^ (going backward, at each flep, 
fo many as there are ones from the 2 where I left-oft) 
= 15. (2) Then I (that I carry) -}- 6 (backward a- 
gain) :^y. (3] So the prodo^ turns-oat (as in the ex- 
ample J in one line, 75070045. V. Pradile'.. 

For example: To multiply 652783 f , 65.2783 
by 51 1 . (I) Add the places, equal to the < 511 

number of units, ftep-by-ftep^ backward : C333572"3 

(')5ay 
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( I ) Say 3 (the ift ftep) = J (2) then 3 + 8 = 1 1, &c. 
•f (11) Then 5 x 3 =: 15 + r (that I carry) + 8 -{- 
7 (going .2 backward^ to-wit, fo many as there are ones) 
= 31, and fo on. 

TJhen^'—^lf theje were two, more, ones; Say (i) for 
the Fbriner, 34-8 + 7= ^^ (2) for the Latter 3 

-J- 8 -|- 7 + 2 =1 20. ^If an ought follotvd them ; 

Say, (gomg-back a -ftep, the 4 ones being wrought)' 8 + 
7 4* 2 + 5, &c. 

tor exafipU: To multiply 652783 by 5001 1. (I) 

Having added, by ilep9, backward, the 4 firfl figures of 

the multiplicand, over con, according to the diredions 

of the preccdirig note, (II) Multiply, and fa]ir 5x5 

;;== 15 + I (thatlcarry)=: 16 + 2 ^ 6c2'>8< 

[ikiping-over^j 2 places (8 and 7) oil I ^^ J 

account of tSe a dphefs] +' 5 (on 7 5 g ^ ^13 

account of the 2 ones) = 23. and fo *• ^ 'h 55 ^ j 

on— And, in like manner, when the units precede. 



f I For example : The following fum may be done feveral 




H. 



5 1242753 
2.91XX11S 
204763027854 

16584777... By 9 
167895400278 (54 



in. S'V7S| 

/,9iixiiS 

1678952528583 
By 8^.. 14742624 
16789540027854 



In like maTiiier, 26536 x 21415 will give (by 15 14 2 



g 



or 15421) 5118268440. 



Thus, 2783 
225 
626175 



2783 
522 
1452726 



2785 

5022 

13576226 



60*65 
207574835:- 



And others, in great variety, may, with gr^at fkving, 
and equal tafe as at large (whea the knack is familiarild 
by ptaftife) be done in one line : and greater combina- 
tions, in two or three. 

For example: To multiply 96 into 88 (I) From xco 
(the decimal denominator to 
a number of- two figures, as 
here) fubtlraft (1)96 (the -cand 
(2) and 88 (the -cator) : the 
remainders will be. 4, and 12. 

(II) Thcfe, multiplied, give 48. 

(III) To this produd join- back 
84, the remainder of 4 from 

88 (the two nearcfl) or of 12 from 96 (the two remot- 
eil) that is, ^ternately> the remaiadcr of the -cand from 

£ the 



• . (^) 
Decimal denom. 

Multiplicand. 

Multiplicator. 

Remaindr. fr. 100 



ICO 

88 



Produa 844? 
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k 



1 



m 



(II) 

•cand ..... 997 
-cator 81 

Remainders. . \ ^ 



-cand 
-cator 

Remainders 



« « « V ^«^ 

aders.. < 



the -cator, &c : and you have the anfwer 844 8, as in the 
margin, n. I. 

In the lid example, the pro- 
4u6t of 019 by 3 (to-wit, 2757) 
betng I ngure tnore than the num- 
ber of places in the largeft num- 
ber to be multiplied ; the firil (to- 
wit, 2) is to be carried to the fub- FroduA 
tradion of 3 from 8r, thus: 3 
from II, remains 8 -f- 2 (that I 
carry) z^ 10: of which fet»down 
the o ; and proceed, faying : 1 
(that I borrowd) from 8, remains 
7 -|- ' (that I carry) is 8. 

In the Illd example, the pro- 
dud 84 being two figures frujer 
than the number of places m the krgefl number to be 
multiplied ; two ciphers mufl be added, or joind back to 
the fubtraflion of 14 from 9494 ; which gives the pro- 
dud, as in the margin. 

For example: ai 
in the margui : 
Where the fevcral 
denominations in 
the multiplicand 
are multiplied by 
9, the integers in 
the multiplicator : 
to which produd 
are added the 



(III) 

9986 

994 

»4 
6 

Prodttd : 99800084 



feet inches farts 
by Aliquot s I 47 8 . 6 



Mult, into 9/. 
Divid. hy ^i.\ * 

4/- tV 
n$ Produa . . . 



429 

1 



4 
10 

3 



6 

10 
loi? 



446 



2t¥ 



quotes of the multiplicand divided by the remainder of the 
multiplicator, to wit, , . -j (of a foot) for the 4 inches ; 
and . . -y^ of that quote, for the 4 parts i 4 parts, being 

the T7 ^f 4 inches. 

feet inches p. 

by Crofs-mult, < 4' 



For example^ as in the 

margin: Where The 

feet, multiplied into the 

feet, give 423 feet 

Then, crofswife . . the 
9/; into 8 /, gives 'jzi, 
(i. e. 6/.) . . and 47 j^ 
into 4/, gives 188/ (i. 
c. 15/ 8/) Lallly, 



4 — 



9 X 

9 ^ 

47 X 

8 X 



47 . ' 
8 . . 


. 423 

. 6 


- 


*"• 


4 • • 
4 • . 


• '5 


8 

2 


8 


KG^^U^ . 


. 444 


10 


8 
the 
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the inches in both the fa6lors, muhiplied one into the 
other, give 32 parts (i. c. z i 8/). 

In cafe of farther fubdinjifions *, and larger nunihers 
(that cannot well be computed by the head) the eaiiei^ 
way is to proceed (after the manner of common nuilti- 
plication) as in the 



ffet 

372 
25 



// /// 



/trt 



II 

6 




93CO 

2175:2614 
.. 10 



II18 10 

68'— " 

ICO -— • — • 

1286 . — ^ 

• • • 2 



95«7 



10 



2 10 



margm ; regard 
being had to the 
inflrudUons of line 
16: by which it 
appears, .that the Into 3" 
produdls are to be 6' 

remov'd to the 25 

right-hand, fo,that Svm of ' 
the degrees of each 
part of the opera- of 

tion may fall un- 
der the like in the 
given duodeci- ProduS 

mals . . and that 2 ■■ — — 

places given in or- 
der (as integers, and primes) to be mukiplicd into 2 
places, produce 3 places j 3 places, into 2, produce 4; 
and 3, into 3, produce 5 : that is, i lefs than the ex- 
ponents, or places, or names in both the given faftors. ' 

Ih^fuhdivijions of an integer, in duodecimal arithmetic 
— ^are difiingutfht by the names of Primes ', Seconds "^ 

Thirds '", Fourths "', &c. and may be afplied . . in 

Meafures, to Inches, Parts, &c. . . in Mony, to Shillings, 

Pence, &c. only making^ allowance for the difference, 

according to the value of the denominations. 

That is. The Integer, into ', gives ' ; into ", girei " ; 
into '", gives '" ; Sec, 

That is, ' into ' [primes into primes] give " ; ', into 
", give'"; ", into", give ""5 &c. the produa of th« 
fadors being of the denomination that the fadlors [added^ 
together) amount-to.— -NB. The great ufe of this opera- 
tion is in meafurin^ V. Meafuring. 
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PRACTISE: 

Compendium^ of the Ruk-of-three *• 

IF ONE?]**; The Sought mto price % or its 
fadors ^ i or * by' aliquot parts * ; 
And by the aliquots of fraftions of fought 
(if any) divide price ^ 
3j What'll one ?] * The price by commpdi- 
I ty \ or, if too large, by it^ faftors ** "f . 
^'Ejlse WHERE ': Subftitutc the Qiiotcsoftwo 

j terms by a Common-divifor ^ 
B [/:t 2 Jhillingsy The unh's ^hcc, doubled, 

is Shillings i the rejl,^ Pounds » : 
^ of which the aliquots give, pounds "} tiik- 

j ing half, when the price above 12 d^. 
•y I Of even JhilL"] into half gives pounds : dou- 

t bled units jirc. fljillings ? p. 
8 Rejis (in dividing by favors) i9 value: The 
'f laft rer^ainder 

cfinto -for laft-but-one, plus reft next j into 
-for nej^t, pl^is . cell next \ 

For the r4a4ier difyaHh of Bufinefs^ Mr Hatton (arithxn. 
p. 99) gives us 149 rules of pra&ife; aad moift- Wri- 
ters TweU tbe ma.tter into, a VQcy large account : but the 
following 3 verfes will enable one to anfwcr any Que- 
jftipnsy oAeatijnes^ more -readiiy andeafily than all nil 
'j. rulps, were it poiiible for any m/smory to retain them. ^ 
— r-ln eiFqft, after a due acquaintance with thefe few dl- 
redions, ^ Judgment and experience, as Mr Malcolm 
(ar. p. 542) well obferves, will readily fupply a varicnr 
of abridgments, depending on the fame principle, much 

better than a confasd heap of particular rules. ' It is 

pretty enough (to give one inftance, out of many) to turn 

I ells engliih into flcmifh by adding o, and dividing by 6 
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I[io bearing the fame proportion to 6, as 5 to 3] or ells 
flemifh into englifti, by multiplying into 6, and cuting- 
oiF thelaft figure (as you are directed by Shelley, Ayres, 
and many of the modern writers) but, if fuch compen- 
diums as thefe (of which they give you not a few *) do 
not offer themfelves to your judgment in applying the 
general rules which you muft be acquainted with: it 
will be very*difficult to charge the memory with them ; 
and much more fo, to retain them: at the fame time, 
that, without feeing the reafon of them (which is not al- 
ways very obvious) you muft always be diffatisfied, and 
uncertain. Nor, after all, is there much favd by them. 
For- inlUnce : To reduce 622 ells englifli into ilemifh, 
the adding of o, and dividing by 6 is not much Ihorter 
than multiplying into 5, and dividing by 3 : which is the • 
high road, and requires no cailing-about to find a ihorter 
cut : in which there are frequently greater perplexities. 
And the fame may be obfervd in all the other cafes, 
where the expedient is but a fanciful devife, to favea few 
{figures. 

The largeft colle£tion of the beft compendiums of this 
kind are in Shelley s fupplem^nt to Wingate*^ arithmetic, 
publiiht by Kirfey^ p. 384. 

That is. In queflions, wherein the conditional-term lis 
I (as when we fay, * If one coft fo-much^ What will 
fo-much coft' * ? 

Or (which is the fame) * What comes fo-much to, at fo- 
much per pound, yard,&c.' NB. The direftions, in this 

cafe, are as follows in the text . . , Buty in making, or exa- 
mining bills by the head, it may perhaps be more obvi- 
ous, and eaiy to the generality of people, to halve, or 
double (andfo add, or dedu£^, as they fhall find occafion) 
the price of the commodity by the number of pounds, 
yards, &c. . . . 7hus: (1) 13 pound of beef at '^d zq 
per pound : Say, 1 3 3-pence8 is 6 fix pences (or 3 s) and 
3 d. And 13 ^-pence are 6d zq. Then 3/ 34 and 
6 7^makes3j f)\,d. (2) 15 yards offilk, at 14 j 6d 
per yard. Say, 15 ioiis^7-io, and 15-4/ is(4timcs 
10 J, and 4 times Ci;) to- wit, 60 x, or ^/. In all (to- 
wit, £ 7-10, and ^l) £ 10 lo. Then 15 6-pencds 
vrt J s 6d, In .all / 10 17 6. (3) 9 yards of icloth iu 
iZs 6d per yard. Say 918 ihillings and 6 pence is 9 /, 

K 3 ^= aoc'* 
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all but 9 / and 9 €-pences (or 4/ 6d) to-wit, 1 3 j 64; 
th^ is (tk^t being fubtraded from 9/) ^ 8 6 6. 

I. If tbt mumplicattar he '<vui^w tbe compafi of the 
table \ multiply the queftikm-term (or tiling- fought) into 
the price. Foj example: (I) If one colt 10/; What 
will 20? Anfw. 20 (the thing-fought) x xo (the price) 

= "O,; that J,,, ^ ^5^3 _ 

,8 10/ (H)If I ^ _^ 5 

\ll7l^t '^-^^ 8z/. 7^. 1-^=^*1647 I 
Multiply 134 (the commodity) into the prke^ as in the 
margin. 
*d II. (f the muUiflicatw he a higher number i — ^Multi- 
ply the thing fought into the fadors of the price, or any 
two numbers, which (mukiplied-together) amount to it. 
For example : If onecoft 12 y 6^; What will 28 ? Anfw. 
The factors of 28 being 4x7: mul- 
tiply the price into 4 and 7, as in Hie ^ £- 12 s , 6d 
margin: the. la(i-produ£l is the-an- 
fwcr. 

NeterJI the multiplicator be not 
refolvabk into fadors, tal^e thofe that 

come neareft it 5 and Add the price 

for the odd-one : [So, if the number were 29 : 1 7 / ro/ -}* 
1 2 J 6 d,z=z 1 8 / 2 J 6^] — or Multiply it into what the 
factors want of the multiplicator : [So,, if the number 
were 31 .• 17/ 10/ -^(izs 6i/x 3) or x/ tys 6dz=z 
19/ 7/ ed] 

III. J/ tbe. muJtiplkatar be ftili higher ; Divide the 
thing fought by the even parts of the denomination, in 
/ which you would have the anfwcr *. For example : — If 
one CQlt 12 J Gdi What will 56 ? Anfw. 10/ being i of 
a/; and 2/ 6d (which makes-i^ the 12 j 6d) the | of 
I /, or the -J of 10 J [for 8 half crowns make i /; or 4 
half-crowns, xoj] fay 2 in 

56 =r 28 /. Then 8 in 56 Aliquot* ^6 lb. Sec, 

or 4 in 28 (the quotient f^^mm^ 

of 56 by 2) =7/. as in t s xo 
the margin, .example I : in j 1 ^ 

which the work Hands in | ^ ^ 

the moA commodious (^^^ n y' ^ , ^^ 

fona* 



r£' izs, 6i 

3 + 

< 2 xo O 

/ 7 

L17 xo* o 



} 



8 



28- .- 
7.. -• 




t e 



•I 



VktizsSd. 
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lO 

2 

6 
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/bnn : the mony fpjit into 
aliquots, with themsuks 
of the denoipinations pre- 
fixt ; and the divifors placd 
againft their quotients 
(not ftadUon-wife) for th^ 
greater difpatch, diftinft- 

nefs, and evidence. In the lid ^xapiple, [to-wit 1 13 lb, 

at lis 6^/] the manner of operation is the fame: only 
it miy not be amifs to obferve that Tbt remainder is ai" 
ways of the fame name as the dividend (V. Divifion) and 
miift be carried-on in lower names, according to the in- 
ftruftions given under the article Rcdu£lion, note*/ Say, 
therefore, here (according to the difeflions in the foraier 
example) . . . Firft, 113 lb -f- 2 ' (2 lo j being^ i /) s= 
5^, and I over: that is i /; to be divided, in a lower 
denomination, by the fame divifor, to-wit 2. Say, then, 

1 X 20 (/, the next name) q?: 20 : then, 20 -=- 2 r= 
lot ... Again 56/ 10 j (the quotient of 113 by 2 the 
aliauot of ioj) -f- 4 (the aliquot of zs6d) z:z£ 14 

2 o. for 4 in 56 / is 14/: then 4 in 10s is zs; and 2 s 

! over : then 4 in (2 x izd, the next name^ or) 24^ is 
6d: in all, £yo 12 6, 
»i TaUes ' of Aliquots^ or evcn-paJts of mony, weighf, 
&c. are ufualy given, by writers of arithmetic, to the va- 
lue of above a pagej which they tell us muft be well un- 
derftood, and perfedUy got-by-heart (V. Filher, arithm. 

p. 210, 228) ^«/ common fenfe, with the knowlego 

of the multiplication-table will enable any one to take 

the aliquots with readinefs. So that it may, perhaps, 

be thought imneceffary even to hint, that (I) In Mea- 
sure . . 4 nai is the 4th of a yard; and the 5th of an 
Ell . . 7 ^tf//. the 9th oi2illogjhead, &c. (11) In Mony 
. . I -JVisan SihofzShillTJtg , . u 8^, the 12th: 3/, 
4^, the •6th: 6s Sd, the 3d of a Pound. (Ill) In 
Weight . . 4 lb is a 7th of (28 lb, or) a garter of 
a cw. Sec. . . 71b is an 8th of (56 lb, or) HaJfa-cw, 
... 1 4 lb is an 8th : 1 6 lb a 7th of a Uundrea-weigbi 
. . 2 ~ rii; is an 8th of a Tun, 

IV. If there be f rations {or lower denominations) in 
the quantity of the thing fought ; Divide the price by 
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the aliquots 
thereof: pro- 
ceeding indie 
reft, accord- 
ing to the in- 
ftrudions aU 
ready giveri. 
The work 
will ftand as C Price'. . . i8 6 of the fradlions : i8 6 — 



- lO 

- 5 

- I 



2 

3 



d f 

lO - 

I f - 

S « 
4 I 
9 » 



mthexnargin. ( Total : i85z 6: The anfwer ; which, be- 
ing divided by 20, gives £g2i 
1 2 : 6, for cw 84 3 1 1 . 
Tlfat is. In fumi» in which the Queftion-term is one : 
as when we £iy : ' If fo-moch coft fo-much; Wbat*li 
one coft ? 

S, 10 6 — 



I. By Commod: 



II. t By Faaors 




I. For exampli .*, 
If 12 coft 10 J 6di 
What will I coft? 
Anfw. Divide (I) by 
12 (the comiftodity) 
or (II) its Fadlors (2 
X 6, or 3 X 4) ac- 
cording to the in- 
ftra£lions given in 
the explication of the 
2d example in note *. 

NB. When the q[uant]ty of the 
commodity is greater 5 a fadtor (too- 
big) may be divided^ ^For exam- 
ple : If 112 coft ^268: What 
will I ? ^Anfw. Divide by the fac- 
tors 16 (or 2 X 8) and 7 ; as in the margin. V. note ^. 

That isy In any queftions of a diflferent nature from 
the aforementiond, when you can, at fight, or with a 
fmall attention, difcover the common divifor j that will 
give leffer numbers to work with. 

For example: If y y coft 56/; What Coft 35Jf^ 

[NB) Thequeftion, ftated, is: 7 y ' S^l'. i ^^y. where 
it is eafily perceivd that 7 divides both the extremes, and 
the quotes are i, and 5 : So that this queftion (lydi 
^61 : : tyd) will have the fame anfwer as the former ; 
and is found iimply by multiplying 56 / by 5 ; which 



112 



L.2 6 8 

C 2 I I 3 4 
< 8 — 2 1 1 



makes 280 /.-—If 250/. buy 548 j'. What 



will 5/ 
bujp^ 
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buy ? (NB) The extremes being bofh divided by 5, tke 
quotes are 50 and i ; and tke quelUon will have the fame 
anfwer as this, 50/: z^^y : : 1 /; which is folvd by di- 
viding 54.8 J by 50: the quote is 10 j^ 3 qn^ 3 nails ^ and 

fj. Itzyy coil 45/; What coft 6'^ yards? (NB) 

Here, the extremes 27 and 63 being divided by 9; the 
quotes are 3 and 7 : ana (b the queflion has the fame an- 
fwer as this: 3^^: 45/:: 7> Again, 3 and 45 being 
both divided by 3 ; the quotes are i and 1 5 : and fo the 
quefUon is reducM to this : i y. 15/: : jyds ;and the an- 
fwer 7 times 15, or 10 c/. 

The following prafti^, by the aliquols of 2/, >va» 
publifht by Mr. John J^mes oiBrtftol (in 1720) as his in- 
vention; and Mr. 5«c«u', in a recommendatory letter, 
conceives it to be intirely ncw.« — But I find an account 
of it by Mr. Mellisy as ancient as the rei^ of Edward 

6th, in Dr. /J^ror/s arithoietic, p. 358. ^However, as 

there is fome advantage in it, I have here given it : 
though, in effedl, there is nothing more in it than a p^ti- 
cular application ^ the general diredi^ns in line i .— ^« 
For wnich reafon I have ^ded alfo the two following 
lines, of evcn^llings ; ^s i^dic^ti^ag a ihorter way than 
might have offerd it felf irom the general hiiits in the pre- 
ceding verfes. 

Thus 748/^, at 2 1 per /^, is 74/*' and (8 being dou- 
bled) 16 J : for, 748 -f- 10 (2 J feeing, the 10th of a/) zzx 
74/. f6i. 

^hui For Aliqupts (r) 74^, at %d. Set dowTi (as 

thougji it were &t zs) yj^I 16 s ; and divide it by 3 (the 
8th of 2 /) yoo have the anfwer / 24 1 8 8. (2) 72 1 , at 
I i d. Say 7 2 / 2 / -7- 8 (the number of i | ^ in a fliilling) 
^^ £ 9 o 3 "T" 2 (the number of i j in 2 j) = ^ 4 10 

I 4. ^for Aliquants (i) When the given price confifts of 

odd farthings, or is under 2d; work itfirft at 54/, and 
take the parts. Thus 2 10, at i y. 21 / -7- 8, the 3 </ in 
2/) =^ 2 12 6 -7- 12 (the I fin ^d) = ^4 4 4, 
(2) When the given price is above zd, but an aliquant 
part ; you muft be content to fplit it into aliquots. Thus 
745, at ^d. 74/ 10/ -f-6 (the 4/ in 2j) =1^^ 12 8 
4-f- 4 (the id'm^d) z=:£ 3215 inall,^ 15 10 j. 

For example: 719, at 15 4^: For the \zd take half 
of 71 /. 18/; to-wit, 3^/ 19 J : then, of that, for ^d, the 
4th ; and of that, for 2 f , a 6th. The anfwer will be 
i; 46 8 8 2. f^r 
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Tor examples 379, at 1 8 j. Say 9/(thc half of the pric^) 
X 379 =: 341 1 ; that is (the unit place being doubled) 

341 / 2 J. In cafe of an odd /billing: a 20th of the 

commodity added to the price of the Even, gives the 
total. Thus 379 at 19/. To 341/ zs {the pricey at 

i8j) add 18/19/ (^^ ^^^ ^' 379) ^^ ^^^ ^^ ^ 
360/ I/. 

That is : To valac the remainders of a diviiion by the 
favors of any given number^ — Multiply the laft renoain- 
der into the laft-divifor- but-one ; to- wit, that overagainil 
it, in the pofition I recommend (V. Redudtion note) .— •— 

To the produA add the preceeding remainder.- The 

fum thereof maltiply into the next proceeding divifcr : 
And fo on, till you have gone- up, through all the divi- 
fors, and remainders, to 






Dividend Remrs 

3428689— w I 

•4 



g -JO i 190482 5 

2,t7 J 27211=411 



the firft remainder. Thus, Diviforj 
in the example annext, the 1 26 
value of the particular frac- 
tions, denoted hy the three 
remainders (145) will be 
found >fl|» SLS againfl the 
laft dividend. For 5 (the laft remainder) x 6 (the pre- 
.ceding divifor) -f" 4 (^^ preceding remainder) x 5 (the 
preceding divifor) -|- i (the preceding remainder) =: 
103 ; for a numerator, to 106 (the produA of the fhc- 

tors, or ) the denominator. 

NB. This holds-good (I) In all Di'vi/crs 
the Changes, or tranfpoiitions of 3 7 6 
the divifors, and varieties of re- 6 
mainders : as will appear . . by 
dividing the above- fum by the 
divifors in the margin . . and 
operating the remainders, as be- 
fore explaind. (II) ^ v*. i_ r • /* 
'-- V ' n the number of ^r. m a /J, 

• • 3476589426 . . gr 2 



6 

7 
7 



3 

7 

3 
6 



7 

3 
6 

3 1 



Remainder^ 
164 
I 2 5 
I 3 2 
524 
522 



In Applicate num- 
bers: as may appear 
by the folution of the 
two following quef- 
tions. (I) In 3476 
589426 gr, How- 



o 

24 



20 
12 



.869147356 4t 

. 144857892 . .dw-^iz 
. .7242894. 
. . 603574. 



oz- 



many 



ISfTETIC 

many ib ^c? (2) 
What is the value of 
I yard of clothe 48 
yards of which coft 
£ IS 10 4 ? (NB) 
The value of the re- 
mainders, in the ab- 
breviated form^ being 
found by the method 
aforementiond, appear 
to [.agree with the 
work, at large, as per- 
formd by rcdudion 
and divijion, in the 
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ProgreJJton lof 

Gr. 3476589426(5760 gr in /^. 
20509426 603574 Ik, 
332928 
4261 

—3 I a* oz, in lb. 
38232(6 »£. 
,3672 

20 d<w, in 9i9» 
73440(11 ^/w. 
15840 

,432 

-24 gr. in <^. 

103680 (1 8^r. 

4608,0 



margin, underneath the operations by the h€iors of 
5760 and 48. 

^1 15 10 4 o ^4 

6 1 2 II 82 2 

^ t8| - 65 



Here, 4 (the laft 
remainder of the di- 
viiion by 6, the latter 
fadtor of za) x 4 (the 
preceding oivifor) -}- 
2 (the firft remainder) 
= 18 i^r. as in the 
valuation of the divi- 
fion, at large, under- 
neath. 

Here, 6 x 20 4- 

12x6+4x44" 



00 



1 



16 



•^amm 






/. 



^. 



20 

..310 

12 

.3724 

4 
14896 



10 4 

;4896(48 

4,1 ^.3io*-l 

^. .77—5 

/. . .6— 

i.e. (by redudlion) 

i<S I 



5652^^ 



X 20 
X o -J- 4 X 4 

2 = 3 1 86 : agreeable to what appears from die remain- 
der of the diviiion at the top of the page. 

Here, 3186 (the remainder of the diviiion, that re- 
duces gr to Ih) X 12 (the number of (the next inferior 
denomination, to- wit) oz that make i /h) =: 38232: 
which, divided by 5760 (the original divifor) gives 6 ex. 
And fo on, according to the au-efiions given in the ar- 
ticle Redudlion, note *. 



PROGRESSION. 

Pk'og. ar : a feries of numbers ly equal 
additions incrcafing\ 

Sufn 



jo8 Progreffion ARITH- 

; % Sum of a Jiries is all into th* fum of the ex- 
tremes by 2 *". 

3 Difference of Jeries is that o'th* extremes, by 

tne terms, Icfs unit *. 

4 Nufnher of terms : firft from laft : reft, by 

difference, gives AU-but-unit *. 

^ Pr'oo. ge : a fcries of numbers ly one cdm^ 

mon fdSfor increafing *. 
\^Ufi of afhies to find, conceive arithmetical 
Exponents ^ : 

7 two of which, added, denote the product 
o'th* terms correfponding *• 

8 1 Then for the fum of the feries: the laft term 
into the ratio: 
and, from the produft, the firft : ^ the re- 
mainder by th* ratio lefs unit^. 
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7hus, I 2 3 4, or 4 3 2 f (difFeringb/ i) and 2468, 
or 8 6 4 2 (difFering by 2) are faid to be in arithmetical 

^progreflion. Note, In arithmetical progrei£on (I) are 

to be obiervd the two extremes: to- wit, (i) the firft 
term, a, (2) the laft term, /. {3) The number of 
terms, «. (4) The common difference, d, (5) The 
fum of all the terms, s : (II) any three of which being 
given, the other two may be found : as may be feen ia 
a feries of 20 propofitions in Oughtred's clavis math. 
29, 4. Seealfo Malcolm, arithm. p. 233, and p. 243 ; 
where he gives feveral problems, wherein two things only 
are given, 10 find the other three. (Ill) The chief and 
moil ufeful of the problems are thofe which relate to .the 
differences, or the fum of the feries, &c. as follows ia 
the text. 

For example: [Given al nj to find S] How fer does 
he go, that carries, one by-one, into a baiket, 100 
ftone&j a yard diftant fr<»n one another; the firft of *eni 

a yard from the baiket, — ^Anfw. [L+iZLS = s] 

101 00 yards. For ico (the number of terms) x 202 (the 
fum of the extremes; to-wit^ i, and 100 doubled,; on 

account 
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account of going backward and forward) = 20200 -7^ 
z = lOioo ^ ; that is 5 miles and ^^ wancii^ zo.yards. 

Sir J anas Moore makes the diftance run but looco 
yards; which is too little by 100 jaf-ds. V-. Moore's a- 
rith. p. 324. 

For exatnfle : XC5iven4iln; to find I)] One had iz 
children, that di§er<i alike in all their ages : the young- 
eft was 9.yeara^ld, the-eldeft was 36 i-: What was the 
difference ^f 'their aiges, and the age of each ^ ^Anftv. 

— ^r=D I 27.$ (the diffelrence of the extremes; to* 

wk 3 6.5 — 9) -r- II (the number of the terms lefs i) 
c:: 2.5, the common difference requird. Confcquently, 
the age of the youngeft but one is (9 4^ 2.5, i. e.) 1 1 . 
5: of the next (11,5 -f- 2.5 : i. e.) 14-: and ib of 
the reft. 

FoK exatf^le: [Given a 1 d ; to find N] A man going « 
journy, his Hrft tiay's travel was five miles ; his laft 
day's travel was 35 mfles : he ihcVeaft his journy^ every 

!<iay, three miles : How-nmny days did he travel ? (Anfw.) 
II days. For, 5 (the firft term) — 35 (the laft term) 
= 30 -r- 3 (the difference) =:vio -|- i =: i x ; the num* 
ber of days fbught. 

7bus^ 24816 (increafing by one common fa6lor» 
calld the ratio) are ^d to be in geometrical proportion. 

The exponents^ or indices, are a ieries of numbers in 
arithmetical progre£ion, brining with 1 % and the 
•common difference i . 

NB. If the feries of geometrical proportionals begins 
with 1, the exponents begin with a cipher. 
g For example: [To find any term, whofe diftance from 
the firft is aSgnd s without producing the whole feriesj 
A horfe was offerd to be fold at a farthing a- nail, and 
double it : that is, i ^hing for the fii^, 2, for the jtdj 
4, for the 3d, &c. in geometrical progreffion : the ni^n- 
bcr of nailSf 7 in each (hoe. What would have been the 
priceof the horfe at that rstte ?Anfw. •( i ) Firft 0123 45 
indices or exponents, in arithm. progr. i 2 4 B 16 52 : 
farthings in geometrical progre&on. (2) Then [thefe 
leading terms being found with their exponents, fay] j 
4-5= 10; therefore, 32 x 32 = 1024. (5) Then 
10 -f- io?= 20: therefore, 1024 x 1024= ic48576« 
(4) Again, 4+3=7: therefore, 16x8 = u^8. 

L (5) Ar.d 
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(5) And 20 -f" 7 = ^ • therefore^ 1048576 x 128 .= 
1 342 1 7728 : whicfiTis here be accoanted the 28th» and 
Isift. teim; 4)ecaufe the x ft term m the feries is i, whicM 
does neither multiply^ nor divide. 

Far example: la die precedmg feries, tJie laft term is 
434217728 ; being the number «f ftuthings to be paid 
for the Jaft nail, ay this, with the ift term and ratio, 
is fo<^ the fom of all the feries, as follows : x 3421 7728 
(die hSi term), x 2 fthe ratio) = 268435456— ^ i (the ift 
tesm) = v2684354^5 -f> i (the ratio, lefs* unit) z=z 
26843545s i that «, £z7gezo. 5. $, 3. 
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PRO OF S 

I. oj THE Operations: 

♦r,. ^ nuam of ieing fatitjied that they are rightly 
ferformd^y 4tre as follows: 

PoVB by . a careful review ; 'tis the ^- 
eji: the riaditfi^ as follows : 

Sub.] rigU \ when -hend and remainder (to- 
gether) mike up the compound *. 

Ai>D MwLrT Di'^v] add the digits together 
and caft-out the nines : then 

Right \ if remainder of Facits agrees with re- 
mainder of fiadors % 

Multiplied in MuP: -for and quotient in 
Div \ to which add the remainder *. 

2. OF THE Rules: 

Rules Prove by Varying the work in a Dif- 
ferent, or in the Same rule *• 

For ^jf^w//?;. 2.34*-^ 34=3 200.— Proof:- 34 (the 
iabtrah^nd) -fr xop (the renuunder) = 234 ; thei^eas 

the 
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d 



the compound number,, from which 34 was fubtradcd.. 
therefore the work is right. 

Note In Additiotiy the particulars may (not impro>- 

perly) be calld the faftors ; and. the total,^ the facit. 

Jn Di'vijion^ the divifor and quotient multiplied, with, 
the remainder added, make the dividend ; and may^. 

therefore, be confidcrd as fadors. ^To Exemplify :. 

In Addition: 3 -j-g-l-ij-j- 7 -{-23= 57,- — 
Proof: Say (in the fadtors,. or particulars) 3+1 +5. 
= 9 : then 7 + 2=9; and 3 remains. Then (in the^ 
facit, or total) 5 -|- 7 =: 1 2 : the 9 caft-out, there re- 
mains 3 ; the fame as the remainder of the fa^lors : there- 
fore the work is right. ■ In cafe of Different Names 
( I ) either Add the Colunms upward and downward ( 2 ) 
^t Divide a long fum into parcels ; and,, t^ng the icvtr^i)' 
totals on a bit of paper |laid juH underneath each parcci v 
add them togtther at the foot of the account. 

In Multiplication: Z^^S7^^ x 56 = 20640048—- 
Proof : The nines being caft-out of the multiplicaiic', 
there remains 7 ; out of the multiplicator, there ren'iait'^ 
2 : then 2x7 (the remainders of the faftors) =14: 
out of which the 9 being caft, thcce remains 5 : Miith' 
which agrees the remainder of the facit, or produd, the 
nines being caft-out : therefore the work is right. 

In Div^on: 3268 -ir 6y z=. 4?. ^Proof : The nines 

cail out of the divifor, there remains 4 ; out of the quo- 
tient, there remains 3. 1 hen 3x4 (^e remainders of 
the fadors) =12: out of which the 9 being cail, there 
remains 3 ; then (this) 3 -f (the digits in the remainder, 
to- wit) 5 -}- 2 =: 10; out ot which the 9 being caft, there 
remains i : with which agree ^ the remainder of the fa- 
cit, or dividend,, the nines being caft-out : therefore tha* 
work is right *. 

Having thus explaind the manner of proof by^aftingr 
out the Q (nines) it may not be improper to ihow t)^ 
truth of It. In order hereto, it is to be premifd that th« 
figure, that ftands in any place of a number (taken in its^ 
fimple value) is equal to what will remain, after 9 is* 
taken- out of the complete value, as oft as poftlble ; 
that is, after all the 9*5 (containd in it) are taken- away .^ 
For example^ If all the 9 (nines) containd in 700 are 
taken-away, there remains the fimple number 7. The 

Idemonftratioa of> this, lemma ftands thus : Any figure,', 
L. z. ftanding 
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Handing in any place of a number, is equal to.ten times 
the value o£ the fame figure, in the next lower place 
(by what has been (hown in Notation) that is, equal, to 
9 times,. -f> i time that vahie (becaufe 9t"|r i •= lo) 
iut 9 tjme« any number'is a prccife number of 9 (nine*) 
which being taken-away, there remains once the value olT 
it in that next place : and this, again, is equal, to 9 tim*s». 
-(- I time the value of the f^me figure in the next lower 
place ; and the 9 times being taken-away, the i times re- 
mains : andfo on. till you bring it down to the place 06' 
tens ; where it is equal to 9 times . its fimple value, 4* 
once the value : and,, the 9 times tinken-away,. there re- 
mains the fimple value. And thus we have fuj^ofd all- 
the 9*s to be taken out of it ;• and', confequendy,. the 
lemma is true. — 1 ■ But, to this proof )t is oby^ef^cd,. 
that a wrong operation may appear to be true.. Anfw. 
(t] This muftM own*dr.. for. nF we change the phcca. 
of any two fignificant figures in the fum,. it will, ftul ap- 
pear to be^right ;. there bein^ the fame excefs org (nines) 
where there are the fame ngurcs,. whatever oraer they 
iliand in. (2) But, then,, confider: a true fuRLwill al- 
wa>s appear true b^elhis proof (for that ia-demonftrated) 
and, To make a fake fum appear true,, there muft be at 
Icaft two errors ; ^ and theie oppofit to one another : 
that is» one figure greater thtti it ought to. be,, another, 
as much lefs : and, if there are more thgft fmo.pmyn^ 
they mufl always balance among themfelves:\^(»t is^.the- 
fum of the figures,, that are greater thaathey '^ught to* 
be, muft dways be equal to the fum of the ngures that 
are deficient : elfe it is plain, a falie fum wiH not ap-- 
pear to be right. But, now, if we coniider what an ex-- 
ceeding great chance there is againd this particular cir- 
cumftance of the errors ; and how fitnple the proof-world 
itfelf is : we may truft to this proof as fafely as to any. 
otlyr. 

nusy Fra^ife may be provd by the ruteof-three, or*- 
by a different working in the role of pradtiie ;. as in.thcb 
following example : 
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At 5/. 8/. . 756/&' 
5 

.$ . . . . I 3780 



y4 
4 



3 
3 



252 
252. 



/ 4Z84 

^ 2«4-4l 



roporttori n j, 

Or . . • . 756 !b. Or 1 : 5 j. 8^: : 7^^' 
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5 

4 

2' 

3 



151 A 

37 »o 

18 I B 

6 6 



214 4 
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756 

6048 
45:36 
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Praaife 
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''^^.51408(1?^ 

4284 

JL^ » ••«•• • 2X4 'x' <' 
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P R O P O R T I O N. 

i4 T)rop.— -Cp»//w<i,Progrcflionjis ealld— D//?- 

Jl junSy Rule-of-three — and 
2,C6njunS^ when (in the fame qucftion) are: 

compard Coins,. Weights, and MeafureSf 
^iRuLE. This: Fnto each other the Ffs^ and thc- 

Makes; for divifion *: 
4 H&ihmaiv^ Lafi make the given o'th* Ffrft ?.' 

-ibr, the its \ -dend the Reft make ^ 
Uow-mafiy Firji make the given o*th' Laft ?:' 

*deiid,, the Tfs with the Qucftion ^•. 

1% at^mr qutfiions of this naturt (in the re&dieft mai!- 
her» withoat repeated •ftadngs) by Di'vi^n only ; the Ifs- 
6r (fttppoiltioDs) sure to be enterd in one column ; andi 
the. Matces' (or what they are fuppofd equal-to) in a,no- 
ther. Then, each rank, maltipli^ contimially, give the ' 
diyidend and divifor, according to the dircdtions in the 
two following cafes. 

For example: If 10/ 1^ London make 9 at Amfter- 
dam; and 90 at Amflerdam are equal to i x 2 at Tholoufe : 
How-many at Tholoufe are equal to 50 at London ? 
-^-^AsiW. The Ifs ip x ^ = 900 for the divifor : the 
Reft (to-wit,the Makci with the qaeftion}9 x 1 12 y ^.> 
J L J = 50400 



56 /T at Tholonfe, equsd to co at London. 

and 19 FleinKh xqake 35 at B^ldgpa;^.H6W']iiany.Bi^- 
liih are equal to -50 at Bologna ir-^Atifi^.- the Ifs,. v^itk < 
th^queftion, 100.x 19 x 50 s;.950oo,^for thr diHdend : . 
the Reft' 9^ x3C = a3759 for die divifor. Theiit 9 
Tfr 237$ ==; 40/ £ii£lifli» equal xa 50 at Bologna. 
Excliangew 
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of goods ^ . 6f r. nearly {at, leafi) diterminafe 
Number,, Weight,^ Measure. 

The fdlhxvirtg lijfj whatiVfr dtfiEls or. irrcn thhrt - 
may be in it {which- thi curious nvitl he fo good "as to 
affrife «r of) nxiillmot {hfrtfumi) he unacceptaffle : jt/, , 

; iherehy^ a rta^ reeourfi majjht htid to fikdf notices as 

".. ff'^V^f^^b o^^^^i .'» reajding^ find in. the nvay of hufinefs ; -. 

* fifr the explication where^ little help is to'lfe hud from . 
diSionaries^ or books of arithmetic * 

Em, A'vme^ JtvamA t lyptts aad i»m thrcadr— • * 
^ ^ Gtf//^»j:(c5rwuic)'35 Mundred-^eight : 1 to 4,^ 
from Antwerp : 40, . froo» of pcrfia raw ftflc : 1 1:, of 
the Rhine : 50, .from Doth cochineal, iiyligo-v z, of car« - 
drecht. damoms, thrown-iilk : 2 i, « 
^ ANKCRi*. i-h of' an? offptoiihwool*: 3,ofcar- 
aem, rajvty-fceds: 3 :to 4, . of ' 
; jjaq :--^JJ^/; I , ^ <>£ cotton-yaRB : 6^ offaflibw- 

lirac. Hun^red-^veighti: cr : , , of feathers : , . of ' 

i i to .1 i, ,o£ hops : 1 1 to. cotk.^ Piues : 3 i» 4, - off 

3, of pepper; 2 to 3,. of lookranu: 20, of boulcels: : 

fafflowcr: 2 to 4, ofgoatV 22 i, . of Wernix^ and. 

haff s 2ta7, of fanliich"; a| 'holiaes. fuftiaas,— -^^^w« • 
to 4i, of cottouryaw,: 3,, 10, of paper:- 100, ofun- 

of alpiQods : 3 to 4, o£ aiur bound booksu 
feeds: 4, ofcarrants. BaMt>;-r-^/r«^<if; iQ^ofr 

(I Balje-t— £j7^4; i9Q».oi. ceU» 




Bkitt%M-''i^fefi : t in 
length.; iikiirifli nei&re. . 
a^MMAH-^Bufifth : 3» of 

of aam»^^4iJi9m : $1 ir 
of o3 : js* . of hen'ings *» . 
lifig: . 42, of «ds S mum, 
(klmon K^UtmJred'ku0glft: 
I to »»|, of figs,: I, of gO&a 
powder, lipj^oimrailins: i 
Co 1 4» oftiqttickfilver: z to 

J, . cif fpaaifli'-^obacco. — - 
lumber:, ^co, of black or 
white pUubei:. 11.00^ of 
l&ock-filh. V. Hundred. — 
founds: 16 (the little) 30 
j(ihe great) of anchovies: 
jioo, of |an'ppudec fov. 
Piim: J 20, of candles: 200,, 
of Darilliaf oat-meal : . 224, 
of butter : 240, of foap i 
.» By 2 H.6. II, tW 
bftrrcl of herrings and eels 
(hall contaia. 30 gallons*. 
^ByzH. d. 1 1, the barrel of 
JTalmoaihaii contain 84 gain 
Jons., 

' Basket — Bujbels: 2.^of 
medlars^-p0«m6 ; 20 to 5Q9. , 
of aiarfoetida^ 
Baviiij.V;. Wood-; 
BiLUtT^ fr#/(ofwood) 
{, in lengt}^: whereof there - 
iouldbe'3 forts ( i ) a Single, 
billet, .7 inches, abaut-{2) . 
a Ca&i 10 inches (3]ia Caik 
of two,. 14. inches. V. 
Wood. 

BiNO-^/rfi^/«*.\iOt of 
eeb. 

Bolt — £///: aS,ofpoU 

davies. , of l/poa and 

paris tiu^ead*. 



t 



Box — Grdfi: 2, of rings 
Un^Mty^r-^Hundred-nueigbt : 
I to -2, of quickfilver.*— ^ 
Bcunds: 14, of pruneUoes. . 

BuKCH— , of rh6<* 
iiifhglais.. 

. Bukole< — F$it: 3 (a-* 
b(Mit,.ae the hand) of baf- 
ket^rods.r-^Ieit//: ^, ^of 
bttlniflies^-Mmr^^ .-10, of 
necklaoes, g^vtr*s knives, . 
hamefs pistes, bais-ropes : 
16, of fets. of inftruments 
foe barber^forgeons : ico, . 
of laths, J footlotig: 120,' 
of laths, . 4 foot lon g . 

Skaiuii.zDp^cf hamburgh. 
yaniw. 

of gad-fieeL 

BOTT-^-^«/&«!f; 84, of/ 
MaiOtL'''^Huudred''*weiiift : . 
15 to 22, of currants. . 

Ca d I — Nuuthr : ^po; . 
of red herringi : ; 1 000, , of^' 
fprats*. 

CAOpJ&gg'-^Ga//^t: 4,, 
,10 5; of brandy, ilargeon. 

CAiil-^XkCifr^i : 12. Of' 
14^ of rods of l^d/or g|a-. 
ners... 

CANisTsa— ^0MrJSr': 75; 
to 112, of tea; 

<«tf<S>^^*- 3» of mace: 4t0'4 
5^ of. cloves : 5' to o, of 
currants :. 6 ta 7.4, ofnut<» 
m^s. 

CaaaAOB*— ^is^/r.* 64,: . 
of lime. 

GaftvcATA, V.Hidc 

Casata, v.. Hide.. 

QA$ti--ilki£^ uo, of 



6 ^^onHttes 

t^y df reamen: i^o,. of 

2 1 > ^ holbnds liiieft^-«-7a- 
^/er; 24, of ntdiflT crown* 
glafs : 2 5V of freadi-glars : 
35, of newcaftk-glafs. 

i>| to 3» of'tobaoco: ft, of 
wheat-flour : 3, of almoads : 
8 to It, of fogar. i ^ 
Cuki vh^jJinii^. loi i or 
4 ftatote-perch : of ¥^ich» 
one in breadtk, and 10 in 
lengtiKy make an acre. 

Bolls: it, of com^-^^i^M- 
fids: 32i of corn; 3$, erf" 
coals->— ^M»tt^<>'.'. ,. <^ 
grind-(loneSi ^ 

G»B^T— F/tfjJl/; ,.of 
fiorence-wiDe^F/f^^- 200 
to.^qo, of glais*— j/ir»<^f 1/-' 
<weigJbt : 1 . 1, of cochineal .* 
I 7X0 2, 4>f indigo ; 5fcor6 
to therov ; 2 i ta:3, of cai^ 
tiie-foap: 3'4» of benj^in, 
ifing-glafe : 3 i to 4, of 
myrrh ; lo to 1 5, of fugaf . 
Chiee-^jS/^ .' io> of 
fine linen» filk .: 1 4» of fuf* 
dan. 

QoKVh-^Fe^t (of wood) 
3 longf 4 Jbroad,..4 deep. 
NB) That, calidthc 14- 
bot cord, ig to be 14 feet 
n length; ^3, in breadth ;• 
nd 3» in depth. V. Wood. 
Dakhi ( 51 H. 3 } a 
)icker. 

r land. • ; 



CAS 

73"; i^r *(iiear4:eoni*|al^n$> 
of lead-ore : 1vhich» if prct* 
ty good, wiU ykld aboot 3 
hundred^tKi^bt of lead. 

Do»«ii— — 13, of tand 
caSf-ikins^— 14, of roBs. 

Dpypi R ■ Hmtdred" 
weifht: i, trf" roamn vi* 
tnxAi I to i4,of tihcal. 

Faoot-^— F«iif: 3 (in. 
length) of wood > and, at 
the band, 24 inches about,, 
befide the knot. — Pounds :• 
t20, oflteel. 

FAMiLrA,, V. Hide. 

E A NOOT Hundred^ 

woeigbt: I ^ to 2, of raw- 
fiik of aleppo : i i, of 
throw»-fiIk^ of nai^es : i .^;. 
to 2, dywnk, 

FAKD^i^-^Tard-land: I,, 
of land. 

Farding-db^l, Jtfr««- 
dfi », Jcre : :J, of hind, . . ^ 
* In a iiirvey-book of the 
manor of iii^ft-^pton, in 
com. devon,isenterdthas: 
jf B holds 6 farthings of. 
laad^.at 126/,. per annum.. 

F ATT, Fah-'^Bundles^ . 

210 to 221, of yam.-!— ^if- 

Jifils: S, of com*-— ^jwr- 

dred^weirbt : 3 -J to 4> of 

ifing-glals : c^ of briftles : 

20 to 2 5, , ofwire. - 

Mmmds: 1 i, of unbound 
b ook s*- Pieces: 200, of: 
narrow germany'linen. 

Floor — Feet (of wood) 

1 8 long, 1 8 broad, i deep. 

'FoTHER, Foder — Hun- 

• dnd'fvoeight ; 1 9 ^ (of lead) 

aJBongthe'plumbers: 2i,at 

newcaiUe: 



WR:A 



newcaftle: st, at ftock- 
holm : 22 -I, mt tke mines. 

Frail — Pomulsy 75 to 
xocy of raifins. 

FunR Piihur 4, of 

bttdge^poults.. 

^ofweUh^tesy and fri*- 
zados. — *5 $ inches, Hayas, 
negot. magaz< p. 2c6. 

GuHM TC— ' — Hvmdred' 
nueighi : |^of cinnamon : 1 » 
of aloes-epatica, benjoin: 
i to I -^y of turmcfic: 1 -J;, 
of falt-petre. 

Hi DB, HyiU, Hjda, Cm* 
nuata.^ Qafata^ Fundlra^ 
Mantns, Manfum^ Plough- 
land^tdlinga^-^^Acresz lOO, 
or 120 of&mr. V. 

HUNDRBD— ^^j-/ : 2- J, 
oflimc— J?«/r^«; 70, of 

Eipe-hoops : 96, of hogf-^ 
ead hoops : 1 20^ of barrel 
and kilderkin hoops : 1 80^ 
of pink or firkin hoops.-— 
'Ells: 120, of canvas (ex- 
icept quilted, fbipM, and 
tufted) and ]inen*cIoth— /«• 
cbts : 100 times 72 (or a 
piece of 12 foot by 6 in- 
ches) of woody in carpen* 
trf.-^Nambit i" 80, of paks 
fix-foot long: 120,.. of an- 
dior-flocks , balks , bar* 
lings, barrd-boardsybittens, 
ca^yage*plants, capraven» , 
daphmt, deals, eggs* cod«^ 
cole* ftock-fifli, hand^ikes,, 
headings ffor barrels, pipes,, 
&c.) red-nerring», Iiohes of] 
three foot long* morkins^. 



^antittes \vf 

four loot long, iac^clQthf^ 
coney- lamb- fiieep-(kins» 
boom*ipars , bow-CUves^ 
wainfeots, walnuts: 124^ 
of habei^ine, or ling-— • 
Tuns: 14, of fait at amfter« 
dam. V. Quintal. 

Great- H V M D R E xy^—fmalt^ 
Hundred: 24, of dap^i 
board. 

Hyde, V. Hide, 

J'ARR — Gallons r 18 t9 
26, of oil'^Pennds : 52, of 
wheat : xoo, of green-gin^ 
gcr. 

Inoot— *F^«»i#." r*i. 

, of ballion> or melttjj 
gold and filver. 

Kbg, V. Cag. 
/ £ I NT AC, V. QuintaLl 

Kn I oht's- fe Z'^Hides r 
12, of land: or, fo much 
inheritance as is fafficieRt to 
mfaintain a knight, with, 
ilbkablb' retinae: which, ill 
Henry Illd^s days, waa 
reckond at 1 5 /; bat Sir T.. 
Smith rates it at 4a/. 

LAST»i— J?»rr#/i ; 12, of 
not-aihes, cod-fiih^ wlute- 
tienrings, oat-mealj. pitc^ 
tar: 24, of gun* powder— 
Cades: 20,. of rea-herringS' 
'^Diekers,: 20,. of leather 
*^Bm#» .*. 12,. of hides— 
Bundred-^weight': i •§ to- 
4, <^ cotton wool r 17, of 
flax — Numher : IC00| of 
ftock-ftlH-*j««^Pi?/r;- 3^ of 
- d'>g-ftonos — Pounds^' -384, 
of aiy commodity in- Icot* 
land: 1700, of feathers,. 
6VL^^artmi 9 of xi^cal : 



10, of ciMB, rapit.'fiied>-» 
turn : 1 2» la eftknatuig the 
contents of ikips. 

XiBHATA-^-i^mr/; 240, 
of land: or, 20 foUdatas. 

ho Au^^Bundlis : 60, of 
bulruihes — Bujbtlt: 40, of 
corn, lime— i^i^i ; 9,. of 

lead-ore. ^^Fnt-fyuar^ t 

150, of four-inch plank: 
20o,ofth9ee-uich: soo^^f 
two -inch : 4.00, of one^inch- 
and-half: 6oo,ofone-indi. 
'-'dumber : 50, .of ^ots : 
100, of bavins : coo, of 
bricks: "I ooa> <3S tiles.— -« 
Pounds: 175, of lead.—* 
I^rujes ; 361 of bay. V. 
Fother,^ Ppip, Seatn, Tun. 

Manbns^ Manfum, V. 
Hide. 

Mantlb, V. Paia. 

Mhtx^-^uncis (arerd'.) 
\ of french copper- gold- 
Hfer-thread : 1 1 i (venice* 
veiglut] of french gold- and 
liver-thread.. 

Mast F«^iuU (troy) 

: I of amber, cologn gold- 
nd fUverthreadt 

Mavnd — 'Bala: 8,. of 
nbottnd« books.. 

Nest — CJbgfis:. 3,.of cy- 

refs-wood c<&ers. 

Nook, Nocata-^-^^Acres : 



2 1, of land. 



y» 



of 



Ob oi- at a— vfo*^ : 
nd. 

Ox-G a VkGfOJkin — Acres:. 
of land: or, as much, 
plough: in a 

524 rf 



>» 



an ox can 
afdn. 
Pack— .^/«»4«r; 



taids : seooo^ of teafils — 
Fmpuh: 2M}j of wool:. 
480, of irim yarn. 

FACKET^^Nmnhtr: 250,. 
of needles. 

Pain, Mant U ■ ■ , o£ 
furs. 

Peisa, V.Wc%h. 

FioDi»B— ^ y. oi lamL. 

PiBCE^-^Jf/Zf; 13, of" 
lawns : 106,. of locknUns : 
120, of moft linens . 
Yards: 2-|, of carpets of 
turns ; 4 to 8,. ctf filefia^ 
lawns : 7 \ offcamoty : 1 o^ 
ctf* checks: 12. to. 13, o£' 
dcvon^doeens .(wt. i) lb)i 
ordinary peniftcnes (wi. x8. 
lb): 13 to 14, of noftfaern. 
dozens fingle (wt. 3 c lb. 
fnaedy foSing peniAones 

('^' 35 ^* unfnzed): 15^. 
of bamns, bombafins, buf'- 
tjans, carrels, domix, fuf- 
tiaas, ralhes, fackckiths, 
iaytts: 17 to 18, of narrow 
yorkfhine kecfeys (wt. 22. 
Ibj : 24, of broad-doth (the 
Ihort piece) frifados, houn- 
fcot faye5,newberr)''-white8,, 
and other kerfeys of like. 
make : 2,5 ,. of fpaniihr 
cloth, (wt. 43. lb) : 28, of 
forting hampfhire kerfeys 
(wt. 52 lb) : 30 (the dou- 
ble piece) of fuftians, clothr 
ferges: 1 2 ^the long piece) 
of broad-doth,: 3^, of; 
caddas. 

Plovch- l and: fo much, 
as. may hedlld withmfiaT 
gle plough. V. Hiife.' 

Socket, , Sarflarj Ser- 

fliatU. 



TOK 

pliatifi^FAck : I, of wool 
— .• y *of hops.- 

20, of wool : calkl (in wmt 
pkceB) a limd; 'beic(g a 
wagon-load. 

PoT'^-'-^GaUm: |^' in 
guenifey and jeri4^. 

^umgbt : 10 t0 12 f of 
|nni]ics« 

Qw ADRAITT AT A-^-ififr^ ; 

^y of land. '^ 

Qt^iMTALy Kintai^Hufi" 
dred-wmghi — Buflf4ls: zy 
of lime— ^IWwii ; 7 5, at 
leghorn : 100, ofoloves/co* 
cnlnesdy fi(h (at newfound- 
land, and in the ftrcights) 
ginger, indigo, mace, nut-< 
megs, p^per, fugars (in * 
the englifn fettlements in 
america) brafil* ft chriSo- 
pherV fpanifh- vennus- 
tobaccOf mohair- raw- li- 
nen-yarn: 1 20 (calld /oir^- 
^weight) of ckeefe (in che- 
(hire, dedbyihire, lancaihire, 
Jeice&erihire > ihropihire , 
ilurbridge-fair) coarierme- 
X^ % and- irifli yam .... 
^ It 16 alfo calkl the ftan^ 
nary^imndrtd ; tin being 
hereby weighdtothe king's 
faaoDcrs. 

Rat ioN-P/\fij • 9 i • *^t 

a days allowance of bread 

or forage, ^ manor hOrfe. 

RlBO'— »-iVa«r^^r: 240, 

of clapcbpards. 

Rod — Number: (of Can- 
Idles) 1 2, of fix in the lb : 
116, of eight in the lb: 24, 
iof twelve in the lb. 



f^uanttttes 1 1 g 

' ^kcm^^BttJhets: 3,Jof 
coals: 4, of com: 5, Iof 
tzh-'^^Hun/fred-iveigJ^f : | -J 
tb 4, of totton, wool-! 
Stone :^ 26, of Iheep's w4ol 
(141b. to the ftone: b|it, 
in Scotland 24, of i6ib« 
to the (lone) . | 

Sakplar, V. PockeL 

Savme Poimdi: 315,' 

. of qmekixhrer.- j 

Sc o ^z-^Chaldro^s : tli 
ofxoats. j 

S^hu-rr-Bufiels: 8, ;of 

malt Hor/e-had: i, ^of 

wood Pounds : lao, of 

glafs. 

Sbmiboi^e— — P/^^: '1,' 
of wine. 

Se RON*— r HuftdAtl* 



mjeigbt : 2» of almonds: 
2 I to 3 J» of caftile-foap: 
3, ofbarUlia: 3 to 4, of 
anifeeds. 

Set Number: 5, of . 

recorders: 24, of alpHa* 
bets. 

SERPLIATHBjV.Pcckct 

S H I D ^ ivood Feet : 4 

m length: and in girth, 
according as they are mark t. 
If they have but i notch, 
they are to be 16 incHes 
about : if they have t^o 
notches, they are to jbe 2g : 
if 3, 28: if 4, 33:if5,3|8. 

• Shock Elh: 13, »of 

lawn Number: 60, -.of 

JR>ap-boxes, canes, trays^— 
Yards: 410 8, of hl^a- 
lawns. 

Skin — Hundred-^weigki : 
\ of cinamon. \ 



A 



'Bodsi io, of 



\ ^ttantitin 

)f land : or 1 2 dcmuriatas. 
T. Fanling«d«d, Otxilata. 

Sort Dotun : 4, of 

ULlances— £//r : ioo» of. 
ockrams : . 1 20, tf feveral 
inens. 

Stack — aRf«/ (of wood) 
I long, 3 bcoad^ 12 high. 

ZT-KXiU'-Hwidred-'weigbt: 
si to 3, of borgoMy* 
>itcb. 

Stick— 
andles. 

Stook— 
)( corn. 

Strike- 
If eels. 

SuLLiHCA, y. Hide. 

Sum — Number: loooo, 
:opper- harnefs- rofe- iad- 
ers- fprig nails. 

Th RAVI -^SJbeaviJ .•24, 
>f corn. 

Truo , of com. 

Tru s i-r-^Poutidt : 56 , 
■* of hav : , of forage, 
IS mach as a tpooper can 
:arr/ on his horfe's crup- 
>er . . « : 1^ 6o» in July and 

LUguft. 

. Tub — Hundred-tjueigbt 
\ to 4, of Vermillion— — 
^ounds : 5(6 to S6,of cam* 
>hor :6o,of tea. 

TMH-^BaUs: 5, offca- 
hers: 8, of paper: 10, of 

:ork Barrels : 2 i, of 

>randy : 3, of fyrop : 4» of 

)runes Bujheh: 20, of 

hefiAutSf wheats and odier 



ARTT 

priUB : J.2, of fait. V.Bt»flicl» 
inTahlei, note ".^-^.i)^. 
«#»: ly of frfanki: 2, of 
walnut*tree tabks-*-«F«ff^ 
y^iror/ : jof timber. V . Load. 
— — Gtf//w/; 3t6y of fweet 
oil: 252, of whale oil.-— • 
founie: 17C9, of barley: 
2fO0 to 2240, of rye: 
2200 to 2$oo, .of wheat : 
. 20oo»the fea-tun, by whicli 
die^ontents of a fliip au« 
«fiimated . .^ . , . Com is 
ufualiy fold, in England, 
by the quarter : and 5 quar* 
ters is commonly reckond 
to a tun in fireigla. 

Vaoa, V, Weigh. 

Vat, V. Fatt. 

Wrich, Wef^ Waga; 
Vagei^ Peifa,'^''-^Bumcbes : 
60^ of rhcaifli glafs— -*Gi- 
fes: 6o» of wiodow-glals 
'^^Pounds: Z2^, (ofcheefe) 
by 9 // . 6. 8 : 248* in cf- 
fex: 2569 in : 

300, in : 336, in 

fuffolk (of bayialt)--^r- 
t€rf : 6, of barley and malt : 
5, of other grain. 

Win CM ; , of 

cable-yam. 

Wood, is aflizd into 
Shids, Billets, Fagots, Fal- 
wood, and Cord-wood. V* 
Shid» &c. 

Yard-la no ^^es : 

15, at Wimbledon in fur- 
ry: 20, in moft other 
places: 24, 30, 40, in 
ioaic. . 

REBATE* 
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R E B. A T E. 

DISCOUNT • : Dividend gives the Rate in- 
to Principal and Time. 
And the Time into Rate, pfiore Year into ag, 

the Divifor **. 
Prefect fVorib is the Principal lefs the Re- 
bate •, to be paid-down "". 

Rihatet or Difcount of monj^ is the allowance ^nyidc 
by the creditor out of a fum of mony, due to him at the 
endoffome certain time, in confideration of the prompt 

payment of the remainder by the debtor ^That fum, 

payd-down inftead of the principal, due hereafter, may 
be calld the Fr if ent worth: in regard that, if it were 
put-out to intereft for the time that the difcount is com- 
'{'puted ; it would amount to the principal, due at the 
end of that time. V. Intereft. 

For example: Sold goods for J^- 795 11 2: to be 
paid at 2 3 months : that is, one half at 3 months i and 
the other half at 3 months after that. If all the mony 
be payd'down ; what muft be difcounted ? ( Anfw. ) 

For the ift '^fnmths: for the Di<'jidenJ: 61, (the 

rate) x 3 mo. (the time) = 18 x 397, 779/. (half the 

mony to be paid-down) = 7 1 60,022. Theii for the 

Divifor: 3 months (the time) x 6 (the rate) =: iS -f* 
1 200 [the year ; to-wit, 1 2 months (to correfpond with 
the fpccies of time aforementiond) into ag =z 12 18 

^I'hcn, 7x6o.02;j (the dividend) -7- 121 8 (the divifor) 

= 5,8785 thatis jf 5 17 6 3. . ' 

For the 6 months: for iht Dividend: 6x6% 397, 

779 =: 14320044 ^for the Divifor: 6 x 6 -f- ipo 

X 12 = 1236.— Then, 143200444- 1230= 11, 
585 that is ^ 1 1 1 1 8 2. 

For the Prefenf'iuorth : 5,878 (the 3 month's rebate) 
-^ 1 1,585 (the 6 month's rebate) == 17,463 (the whole 
dtifcoant) which, deduded from 795*558 (the whole (am) 
leaves 777,095 (that i« j^ 777 i 10 3) for prompt 
payment* 
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REDUCTION. 

L • 

R'£D. By the ndmber of one name, that 
makes one of another, 
'Upwards to Greater Divide : to Lefler Mui.- 

TiPLY Dowwooards.^ 
Different Names to the leaft of the loweft re- 
duce, add, and value.** 

To Reduce^ or bring to a different denomination of e* 
qual value*, 

1 . Upnvards (c. g.) 1 20 1 ^ farthings to pounds (a Great- 
tt name) Divide cither by 960 (the -number of far- 
things that make one pound) the quotient will be 1 2 (vis. 
pounds) the remainder, 494. : which, multiplied into 20 
(j, the number of the next inferior deoonfiination that 
makes 1 pound) give^ 9880. This,^ divided by 960 (the 
common divifor throughout all the operation) gives n: 
JO s : the remainder 280. Then 280 x 1 2 (d, the nam* 
ber of the next denomination that makes i ihilling) =; 
3360 -7- 960 ir: 3 d : the remainder 480. Then 480 x 
4. (^, the next name) =: 4920 -7- 960 = z q. So, 
the work will Hand, as in the margin, n* L ■ ■ 
or (proceeding by fteps) 
divide by 4, to bring it to 
pence : that, by 12; to 
bring it to ihillings : that, 
by 20 (or halving all but 
the lall) to bring it to 
pounds. So the work 
will ftand (moft commo- 
dioufly) as in the margin, 
n. II : in working of 
which, I fay : 4 in 12: 
3, • which I fet under- 
neath. (V. Divifion, line 
7). Then 4 in 6 (the 
next figure) o (to be fet 




(11) 



q, 1 20 14* — 2-f 

d. 3003 — 3 
s, 250—10 

1. 12 ■■« 



• DiYided by 4 
f, "gives the 
quotient as un- 
derneati}. Sec, 

'f Remainders, 
plac'd againft 
their proper de* 
nominations. . 
4 NB» The mukipUcatort need libt 
be fet-dowflT: nor the ditnfirs^ 



dowp). Then 4 in l(tbc I within the compafs of the jnui* 

next figure) o (to be fet J* tipii«tion-ubl<j. V. n. 11, 



down 



12 
10 



7 

ID 
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down alfo. 'Th€n 4 in 14 [the next figure, with 1 
(the preceding remainder) prefixt] 3, &c.— — (NB) 
In different den9minations the m^od is the fame : 
Thus, The work, in the margin, 
may be wrought as foll6ws 13 ^ 1 1 2 
in 1 1 : 3, and 2 over; which 3) 37 
being prefixt to the next figure 

{in the value of its place) will make 22. Then, 3 in 22 : 
7, and I over; which prefixt to the next ^gur^ (viz. 12 s) 
and reduc'd to the fame name, will make 32 s. Then, 
3 in 32: 10, and 2 over; which reduc'd to the n^xt 
name (viz. pence) will be 24 ; and 7^ added, makes 31. * 
Then, 3 in 31 : 10, and 1 oVe'r ; which (in the next 
name) is 4 q ; to which the 2 q, being added, will make 6. 
Then 3 in 6 : 2. So that the work is finHht. V. Prac- 
tife, note *. . ' 

2. D^fwnnvarJs {t. g.) £ 12 lo 3 2 to farthings (a 
Leffer name) Multiply 1 2 / into 20 ^the number of i in 
a /) taking in the 1 o s (viz^ adding 
units to units j tens, to ten?). 1 hen, 
multiply the fliiliings into 1 2 (the 
nnmber of pence in a (hilling) to 
bring them to pence ; adding tne 
3 d: and fo on, to the lowett de- 
Domination : I'he work will Hand 

as in the margin. NB. Re- 

member always to mark the deno- 

minatiom, as you advance; to 

prevent confufion and miilakes ; which, without fud^ 

caution, will be apt to creep into the opcraticn. 

^0 dMde the *value of -any /pedes into different denO" 
minations^ the number ofnvhicbj/jall he equal -, Rcdtce the? 
denominations to the lowed name , by which divide the 

fpecies, reduced to the fame name. Exa. In a moidofe^ 

how many nobles, crowns, ihillings grgats, 3-pences^ 

2-pences and pence ; of each an equal number ? dnfiw, 

2 of each. For, 6/ 8^ (a noble) + 5 ' (a crown) -j- i ^ 
+ 4^+ 3^+ 2^-|- r^= 162^/. Then 324^(affloi- 
dore) ~ 162 (i; the (fum of the particulars, in the loweft 
name) = 2. . 



/. 
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1% 

20 



10 
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*5o . . -f 
12 



10 



3003 

4 
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124 Rule-of^tbree ARITH- 

jf Diagonal Circular In STRVUBRT, confiding of 7 
concf ntrical circles (of mony, weights, and mcafures) be* 
iide the two outermoft, which are Unes of numbers ; was 
contrivd, and phblJfht in 1721, by Mr Hatton, for re* 
dudtion of mony, weights; and meafures into decimals ; 
or for finding (with esub and fpeed) the value of thole 
fractions, and for multiplication, diviiion, and evolution. 
But, as all inftrumental arithmetic is of little ufe, ex- 
cept to thofe who are unacquainted with the dodirin of 
numbers ; -which is the bufinefs of this treatife : it ma/ 
fufHce jufl to have mentiond it. Thofe who have a mind 
to fee an account of it, will find it in his fyftem of arith- 
metic, p. 282. ^. 

Different n^^ {c. g.) 4 guineas, 3 half-guineas, z 
nobles, i livre. To reduce to the value in Englifh mony 

The leafl pame of the loweft tyarticular being pence, 

all the particulars are to be redocM to pence, as afore di« 
re«5led (note * 2). Thai, being addcd-togcther, the fuoi 
total is to be valued, or reduced to the higheft name of 
oar mony, viz. pounds. 1 hus 

4 guineas .^ will be 84 - -S '^^ 1008 i^'^T m 
3 half guineas "I > .31 6 .-"J | 378 IS -l^l- ? § 
2 nobles . "I "I "3 4 5v8 *^^:5L>.'^§ 

I livrc s,8r 1 e-fi-fi 18 s.?e 
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RULE OF T H R E E: ^ 

Rule-of-thre'e* to perform J State, Pre- 
pare, Work, and Value . . quote, reft." 
Sta] ^ejiion-ttrmy LasT, corrcfponds to 
the First : to the MfoDLS, the ^nfwer. 
Pre] Different nimes to the Leafi re- 
duce \ to the SdmCy Correspondiko. 
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\\PFor] Laft into Mi'ddlc by Firft : xhcReverfe '»• 
j if More, lefs ; or Lefs, more. 

5 f^al] Quotient reduce: the REMaiNDEaV 
I the num. of denom. the divifor/ 

6 Duplicate, by ratios of Squares^; and 
Triplicate, by ratios of Cuhs^ work, 

SEscyjiPLicA'TE, by the ratios of fquares taK 
cubes 'y and vice verfa^ : . 

NS, Under this head of Prop<Mtion (in regard to the- 
name of the rule*) I have given the dodlrin of the JlngU 
rule; or the method of finding a 4tli proportional to 3; 
numbers given f : the iiouhie rule (or the method of find- 
ing, by t^yo fi:ating«, a 6th proportional to 5 numbers gi- 
ven) is better explaind under the article Golden rule 5 in. 
a manner, that I do not find any where elfe deliverd. 
V. Golden rule. 

,T&g Name of the Rule-of-three imports but 3 terms in 
a queftion propofd to be folvd by it. But it may not be iin- 
properto caution the learner, that (NB) Queftions, belong- 
ing to this rule, may be propofd in fuch manner as thai? — 
There (hall be afuperfluous term ; which, though it makes-; 
a circumitance in the queflion, yet is not concernd in the 
proportion ; becaufe it is equally fo in both the fuppofi- 
tion, and demand. The fuperfluou^ term is always kno\Ma^ 
by being twice mentiond ; either direftly, or by fome- 
word that refers to it. For example : If 3 men fpend 20 / 
in 10 days ; how much, at that rate, will they fpend in 25; 
days ? Here the 3 men, though not diredtly mentiond a 
fecond time, being referd-to by the term *they',. appears 
to be a fuperfluous term ; the proportion being among the 
other 3 given terms, with the number fought : fo that any 
number of men may be as well fupposd, as three. ■ > ■ ■ - 
Sometimes there ai'e i'wo fuferfiuotu terms ; as in the fol- 
lowing example. When wheat is at \zs per bulhel> the- 
6- penny loaf of bread is (by ftatute) to weigh \ lb ^ox 
(troy- weight). What ougjit it, then, taweigh,when whea* 
is at gs bd the bufliel? Here are, plainly, two fjper- 

Ifiuous termsi to-wit, i bulhel,. and 6*pencc.. Thefe,- 
therefore, being call-out, the ftating will be as follows : 
As I ^i to lib ±ok: Sooi 6dxsi i6q» lA-Xdiv. 
M3 " JCu^ 
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A Caution is neceiTary to beh«« ^ven ; left the learner 
be deceivd, and take thofe things to be proportional^ 
which are not fo. £ G ■ ■ ■ Sappofe a weight, mov- 
ing by its own gravity, defcendt 20 feet in 2 Kconds of 
time i and it be requird to find how many feet it will fall 
in 10 feconds ? The Hatine will fbuid thus : z : 20 : : 10 ; 
and 100 would be the aniwcr. Bat, this number does by 
no mea.ns anfwer the queftion : becaofe a falling weight 
does not proceed with an equable' ni«|ion, but with an 
acccleratea one ; its motion being io much the fwifter, by 

how much the longet it is in motion. Again, If a vef- 

fel, that willhbld (luppofe) 1 2 gallons, be fiuid with water, 
and a holebemadeat the bottom ; and, through it, there 
runs-out 3 gallpns in 2 minutes of time ; and it be de- 
manded 10 what time all the water will run-out. Accord* 
ing to die tenor of the rule of three, it will be anfwcr'd m 
8 minutes. And, indeed, this would be the true anfwer, 
(hould the water continue to cun-out with the iaine velo- 
city, with which it began to run. But it is quite other- 
wi£e : for the celerity of the water runing-out continually 
decreafes : and, by how much the lefs remains of water to* 
run-out, by fo much the flower it runs- out ^ that is. It 
runs-out with a ereater velocity when it is near full (for 
(indance) than it goes, when it is but half-full : becaufe 
the inferior water runing out, is (in the former cafeV 
preft by a greater weight of the fup^rior water, than it 
is in the latter. 

This is the tjchole tvork of this excellent rule in minia- 
ture : and a little attention hereto (as explaind in the 4 
following verfes) will enable a learner to difembroil the 

perplexity of the moft complex qucllions Morefarti^ 

cular dire^hnsj for the application of this rale» in all the 
variety of circumftances where proportions arife, // «, as 
Mr Malcolm (arithm. p- 536) obferves, imfojfihle u gi'ue, 
l^r,Queftions may be lefs, or more complex ; comprehend- 
ing various queftions of proportion connefted in their cir- 
•umilances ; either to bring-out feveral numbers requir^,or 
as fo many heceffary fteps towards the finding of one num- 
ber requird : and, beiides the proportions containd in a 
quellion, there ma> be other operations of addition and 
fubtr^duon, iimple multiplication or divifion, neceiTary 
eitlier to make-out the terms of a proportion ; or, after 
che proportions are folvd^ to find-out ibmc numbers (ought : 

or 
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ora number to Sc further aptiHed towtrds findkig numbers 
fought : in ihort, to fatisfy tome condition of the qoeftioii in 
the progrefs of (he Work. The managing of fuch atteltions 
depends upon the arithmetician's judgment indilUnguifh- 
ing all the parts of the queftion ; and knowing what 
each requires according to the true fenfe and import of it; 
and of the feveral operations of arithmetic, and particu- 
larly of projportion : of all which he nnift have a clear 
and ready idea. And, as there is no other generjd direc* 
tion, that can reach all cafes ; the only thsi^ m^re, that 
can be done to help one to acquire the nece&ry capacity 
for all ufefiil queftions, is to make the application piuti-^ 
cularly to fuch variety, in all the common fubjeds and 
branches of bufinefs ; that he, who underflands thefe, may 
be fupposd eapable to do any other of the fame, or any 
other uieful kind. To this purpofe are all the other 
common rules that are generally broinght-in after the rule 
of three ; and are but applications of it : a full account of 
which is to be found under the projperheadr. And I have 
added (in the latter part) for exercinng herein (with a hint^ 
where neceAary, for the folution of them) a lift of com- 
plex queflions, which come not fo well under any of thofe 
titles, that generally make-up the fubfequent part of the 
fyftem, in common arithmetics.— /« jca/e of Fra^iont^ 
you reduce the extremes to one denominator; and, *that 
oeing negleded, you work by the numerators only : ' 
jQnce that denominator would be a multiplier both in the 
ntunerafor and denominator of the quote, as it comes out 
firil in fradional form : and therefore, both being divided 
by it (or, which is the fame, negl« d it in the operation) 
the quote will flillbe the fame. So, to multiply by |>and 
divide the.produ^t by |, is the fame as multiplying by 5, 
and dividing by 3. And, thus, with regafd to the rule of 
three (i) If | of a yard coll 8j what will -J of a yard 
coft I The anfwer will be the fame as in this dating 3 : 
8 : : 5. (2) If 4 f ounces coft 14/; what will be the price 
of 9 ft, or 230402;. For anfwer. The firft reducd is *■}, 
and you may turn either 14 or 2304 into the form of a 
fra£tion, whofe denominator is 5 ; and then work with the 
nainerator only : and fo it will be either 23 : 70 : : 2304 ; 
or 23 : 14 : : 1152O. The. anfwer is 7012 ^. 

7o Exemplify : What will the carriage of cw x 7 3 11 
come-to, at tte latc of 7/ $ <^ per cw?-— uAs/tv, Here, 
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as in all other queftions in this rale, there are 3 terms : 
one of which an inquiry is made-about, on the propor- 
tion fpedfied by the other two : Then, 

I. To State: Place cw 17 3 n (the term, which 

inove» the queftion ; or^ about which the inquiry is made) 
Laft — cw I (the term, which correfponds to it, as be- 
ing of the fiune name, or nature) Firft-^— s j b (the o- 
ther term) in the Middle *. This done, 

II* T§ Prepare : Reduce the Different names of the 

Middle term (viz. 7 j 6 </) to the leaft : And thofe of 

the Qorrefponding terms (viz. cw 1, and cw 17 3 i ij 
to the fame : viz. by reducing the greater to the lefier ; 
that is cw I to 1 1 2 /^ ; that being &e leaft name of the 
other term, when reduc'd*. Then, 

III. To Operate : In Mre^ proportion ' ( i ) Mult^plie 

1999 (the laft term; into 90 (die middle term) And (2) 
Divide the produA (viz. 1 79910) by 1 1 2 (the firft term)* 
. . .The Qu o T I E N T ( 1 606) will be the Anfwer ( viz. 1 606 
^ ; as correfponding to the middle term, which is 1/.) . . . 
The Remainder will be the numerator of the fradtioa 
of the anfwer ; and the divifor, the denoitiinator (viz. 
A't» Of 38 parts of a penny divided into 112) — - In re- 
eiprocal proportion' ( 1 ) Multiply the firft into the middle 
terra; and (2) Divide by the lait . . . The Quotient and 
Remainder will be, as afore. 

IV. To Value the Quotient; reduce the name to the 

higheft denomination ; as is taught in the article Reduc- 
tion. To value the Remainder ;• bring it to the next 

Lower name, as is taught in the article Fra£lions. 

So^ the work w3l Stand thus : cw i : js td -.i 

cw 1 7 3 II — — to be Read thus ( 1 ) As i tO' 7 6 : So* 
17 3 1 1 to &c« (2) Or (accommodated) thus: If jthe 
carriage of i cnu cott ys 6d; Wiiat will that of ^w 17 
3 1 1 come-to ? 

So, the work will Stand thus : 11 2 /^ : 90 ^ : : r 999 /^. 

When More (for iniiance, weight, as in the cafe) re- 
quires More (for inftance,. mony-to-be-paid, as^herej : or,, 
contrariwife, Lefs requires Lefs ;• the queftion is (aid to 
be in dire^ proportion,, or the rqle-of-three diredt. In 
this cafe the rule for operation is as follows, n. III. 

If the di'vidend be Lefs than the di'vifor ; reduce it to a> 
lower denomination, that {hall (at leaft) be equal to the 
divifor,— -isw example : What are 5. jards of ribon. 

worth-i 
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worth; 63 ^ yards ofwhich coft ^I P Here 20 [qrs^ tlie 
laA ttrin) x '5 (A the middle term) r= 100 : which, being 
Icfs than the firft term rcduc'd to quarters, to- wit 254>by 
which it fhould be divided ; I bring the 5 / to j , to-wit 
100 ; and, having nnikiplied it into 20 (the hift term) I 
find it comes to 2000: which, being divided by 254, 
gives 7 / for the anfwcr ; with a remainder, to be valued 
according to the dircdions, n. IV. 

When More requires Lefs ; or Lcfs, More : thequeftjon 
?s faid to be in reciprocal proportion, or the rule-of-threc 
tnrjerfe ; or, according to the ancients, the hacker rule. 

In this cafe, the Revcrfe of the rule,takes place^ For 

example, \.i a pcnny-white-Ioaf ought to weigh 8 0%^ 
troy- weight, when wheat is fold for 6 s the bulhel ; What 
Ihould it weigh, when wheat is (old for 4 j^the bufhel \ 
(In anfwcr) The queftion being ftated [ 6 / : 8 ox : : 4 i] 
it will appear (on confideration) that Lefs (viz. price of 
wheat) will require More (viz. weight ofbread). The rule 
of operation, therefore, isthe reverfe of the other, viz, 
* Firft into Middle by Laft' : which will ihow that the 
penny- white-loaf, when wheat is fold for 4 j the bufh'el, 
ought to weigh \zo%. 

For example ) ^^in Direft proportion ( 1 ) What is the 

aiea, or fuperficial content of acifcle, whofe diameter is 
8; when the diameter of a circle being 2, the area i& 
3.1416, Anfw. JO. 2656. for. As 4 (the fquare of the 
diameter oJF the circle given) to 3. 141 6 (the area) ; So is 
64 (the (quare of the diameter of the circle fought) to 
50.2656. (2) What is the diameter ^of a circle, whofe 
area is 50.2656 ? fuppofing the diameter of a circle, 
whofe area is 3.1410, be 2, as it really is. Anfw. 8. 
for, as 3.14.16 (the area of a circle) is to 4 (the fquare 
of that circle's diameter) : So 50.2656 (the area of any 
other circle) to 64, the fquare of the diameter of that 
circle ; the fquare root of which is 8. in Reverfe propor- 
tion (1) Suppofc the length of the pendulum of our comanon 
clocks to be 39 inches, as it is veiy little mpre. We know 
that fuch clocks vibrate fcconds, or 60 times in a minute.. 
What, then, will be the length of a pendulum that vibrates 
half-ieconds, or 1 2c times in a minute ? Anfw* 9 -J inches. 
for, As 36c o (the fquare of 60 vibrations) to 39 (inches 
of pendulum) : So are 14400 (the fquare of 1 20 v^a- 
tions, which arc More than 60*) to 9 J. ^2) Suppofmg a 

pendu* 
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pendulum of 39 inches vibmtes 60 times in a minute ; 
How many times does that pendulum vibrate in a minute^ 
whofe length is 9 '{ inches ? Anfw. 1 20. for. As 39 (in- 
ches) to 3600 (the fquare of 60 vibrations) So is 9 1^ (in- 
ches; which are Fewerf) to 14403 vibrations j of which 
the fquare- root is 1 20. « 

And, therefore/ require fewer inches of the pendulum : 
for, the longer the pendulum, the fewer the vibrations in 
aminate; f and the contrary. 

F$r example in Weight (i) If a fphere, or ball, 

which is 8 inches diameter, weigh 48 Ih \ what will ano- 
ther fphere of the fame fpecies of matter weigh, whofe 
diameter is 4 iitches? Anfw. 6/^. for. As 512 (the cube 
of the diameter 8) is to 48 lb : So is 64 (the cube of the 
diameter 4) to 6/^, the weight requird. (2) If a fpbere, 
weighing 48 Iby be 8 inches in diameter ; What is the dia- 
meter of another fphere of the fame matter, whofe weight 
is 6/^? Anfw. 4. for. As 48/^ is to gi2 (the cube of 
the diameter 8) : So is 6 lb to 64 (the cube of the diameter 

fought) whofe root is 4. ^in Solidity. (1) Suppofe 

the folid content of a fphere be 4.1888, whofe diameter 
is 2 : What is the f«liaity of another fphere, whofe dia- 
meter is 4 ? Anfw. 33.5 104. for. As 8 (the cube of the 
diameter 2) to 4. 1888 (the folidity of the fphere given]: 
So is 64 (the cube of the diameter 4) to 33- 5104, the fo- 
lid content of the fphere fought, (z) The diameter of 
a fphere being 2, whofe folidity is 4. 1 888, what is the 
diameter of another fphere, whofe folidity is 33.5104? 
Anfw. 4, the cube-root of 64. for, as 4.1888 : 8 : : 
33.5x04"*: 64R 

Tor example: The earth finifhies its period In 365 1 
days ; and its diftanccfrom the fun is 86,000,000 miles. 
What, then, is the diflance of mars from the fun, fuppo* 
fing its period to be 625 days? Anfw. 1 30*000,000 miles, 
for. As the fquare of the time, in which any planet finiihes 
its periodical revolution, is to -the cube of its diflance 
from the fun : So is the fquare of any other planet's time^ 
to the cube of its diilance« 
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SUBTRACTION. 

SUB. (i) Place the -tradlor under -trahend, 
as in adding (2) Then take 
^Units from units, and fo on (3) Write the 

Difference, the Reft or Remainder*. 
N6te (I) When from Lefs : take from one of 
the next in that name ; add the lefs ; pay**; 
And (II) When from Several, one ; or Re- 
verfe : make them one by addition^ 



...42561 
. . . 2 I 3 2 > 
. . . 2 1 24 J 



for the Manner of operation^ having plac'd the fub- 
trahend and fubtraftor,* as 

in the margin (according to C Subtrahend ...4256 
the ihlh*udions given under < Subtrador . 
the article Addition) ■ (^ llemainder 

The common 'wzy is this : Be- 
gining at the right hand, or units ; Say, z from 6, and 
there remains 4. Then, 3 from 5, &c.' u— .More 
commodioujly^ addition -wife, thus : 2 and (and as muck as 
will make 6, viz.) 4 (which fet down as you pronounce 
it) is 6. Theh, 3 and 2 is 5 &c« 

Thus, in fubmiflion to Mr Malcohn's authority, and by 
way of allufion to the terms of dividend and divifor ; I 
am content to call the fadors of this operation : though, 
in propriety, the Subtrahend is the nunibcr to be fubtrad-, 
ed ; and that, from which it is to be fubtra£ted, ihould 
be calld the Compound number ; as being compofd of 

the leffcr number, and the difference Some, with 

more propriety^ call theoithe minorandf and thc/uiducead. 
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ija. SubtraSfion AttlfTM- 

J^ I For exmmfit : To operate the examples in the-margim : 
I In the I/?— Say : 2 trom i , I cannot : but z from (one of 
thenext row, indiename of this, viz. units; that is, from) 
there remains 9 ; and i (the lefs number) is 9. Then 
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C I \ Take . . /3 57564* 

6 \ thefts ... 8786779 
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(gomg-on to the next- ftep^ hy) 1 (thkt I boirow'd) and 4 
is 5 : 5 from 2 I cannot ; 

but &c. as afore — Or i C From . . 125654 21 

rather (addition-wife) fay : f I \ "^ ' 
2 and (as much as will nudce \ { 
the amount to the next row, 
via. io» with the 1 added, 
viz, 11)9 (feting it down, 

as you pronounce it) is 1 1 . {^ R'. 6 2 3 3 

Then 11, being the lail 
found, admonifhes what is to be paid in proceeding. Soy 
looking on 4 (the next ftep) fay (paying the i, you carry) 
5, and (fo much as will make 10 and 2, chat is 12 ; viz.) 
7, is 12. Then 7 and 7 is 14; 6cc. NB. This me- 
thod is vaftly advantageous in the operating of divifion. 
V. Divifion. 

In the lid Say : 3f from 2f, I cannot : but 3^ 

front [1 of the next row, viz. i dl that is) 4f ; and there 
remains i qi and zq (viz. the lefs, from which 3 could 
not be fubtraded without borrowing] is' 3 f ; which fet- 
down ; and, proce^ing to the next row, fay i (that I 
borrowd) and 6 is 7 : 7 from (i of the next row, viz. 
I Si that is) 1 2 di there remains 5, and 6 is 1 1 . And 
fi>on. (f^B) *Icannof ^ and there remains^ &c. after 
fome pradlife, may be omited; as rather embarafiing, 
than expediting or explaining the operation. Thus, the 
laft explication wHl run thus : 3 — 4i=i-{->2 = 3. 

Then 7 — i2=r5 + ^="' And fo on. The 

other method (addition-wife) is not, here, fo commodious. 

For example: Let it be propofd to fabtra£l 560 from 
467 + 235 5 or 

r 



345 + 43* fronji 
978 : the work of 

the former will 

fland, .as in the 

margin, n. I; of 

the latter, as in n. 

II. ' ' ■■ And the 

fame is tobedone^ 
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467 

702 
560 
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pSub^ 978 



345 

4}2 

Sub^ 777 



■Rem' 
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when two or more feretals are lo be fubtrtiled from two 
or more (tymvls. 
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Coins, Measures, Weights: 
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7 
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10 
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ZJow mafry This make "that: From this to 

that multiply the numbers*. 
Mixt numbers Brmg to the Lead: name : To 
value *em, Divide by the fame name^. 

Coins & Mony. 

Farthing - o . pen ^ be . Ihil - ez . Pound . • 

Measures. 
Ale, Beer :* gal-k, re (beer-ou : ale-k) 6r-d. 

kil-d. bar-a^re • ho-d . Butt. 
Ci'iicuLAR : minutes (with multiples'*^ -aur . 

deg-iy . fign-ad . Circu ^ 

Cloth : inch-d,r6 • nail-o . Quar-Yard =» 

Elb: eng-u . flem-i . french-au. ' 
Dry': gal-e'. peck-o • bufh-e . ftrike-c . 

coomb- e . quar-u . wey-d . Laji. 
Liquid : gill-o • mutch-e . chop-e . pint-e • 

quart-o • gal-as . HogJ^ — ^V. Ale, Wine. 
Long : line-be . inch-bc . foot-i . yar-d . 

fathre,tro ; r-oz . fur-ei . m-i . League. 
Numb •/ dicker-az . kip-iiy . quire-el . ream- 

ug . timber-by. 
QuaNTiTv:* Roll = dozcn-u Skins . . ells* 

Dazy M, 'Oz . . hun-ro . Barb-tob. 
V N S(iyaRE : 
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J 34 7tf^/<r* Britifli 

S(iyaRE : in-afo . foo-n . yar-ty,ro . p-oz • 

rood- 6 . acrc-foz . Mile. 
Timber: inch-boidei . foot-cp :^Tard . . . 

Fopt-QZ rounds foot-ul hewn : a Laad^ 

TfME : fecond-auz . minufe-auz . hour-ef, 

day-taul, u, fei, up^ . T^ar. 
Wine : gal-ak . run«a,tro . b'a,rt . ti-b,re . 

hog-a,rt . punch- b,re . pip^-e . Tun. 
Gallons^ = bjir-ta,re. tierce-od . hog-fi . pun- 

cif . pipc-adau . T-eld, 

Weights. 

AVehdupois *: dram -as . ounce-as . pound- 

abc i hnn-cz . Tun. 
Troy . .Gold.'^gvsdn-^cf. penw-ez . Ounce . . 

Pat : gr-cz . fcr-i.tir-ei . oun-ad . Pound. 
Wool : pound-oi . clove-e .^ft6nc-e . tod-au, 

re . wcy'-e . fack-ad . Lajl. 
h I Mint-moiTfers : blank-ef . periot-cz , droite- 

/do . mitc-cz. Grain. 

Proportions & DiJlinStions. 

ft I Foot : Britijh^ ath . Greek azyp . Rome[QQis) 

I naup (st) oupe (ves) oukau. 
221 P^r, azauk . Rhiny azit . Venice^ abfe ^. Ams^ 

I nod . Capenhagy naul. 
2 2| GALLON cube-inches contains . . Dry: efei, 

I fru . . Beer : eke . . PFine : cta^ 
241 Grains . . EngUJh-hii^xt make • . French- 

I alci . . D«/fi?-apou. 
^51 Ounce ^^r Lighter than troy (near a i2thj 

J as ua to uau» 
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Pound Aver Heavier than" troy (near a 6thr) 
as aoi to ao . . . Equal, in troy- weighty ^o 
donce-fo, pen-ba, grain-al<re "*. 

Stone = Pounds : Beef-k (heref-ad, pemb^ 
ak, north-as) Glafs-u . Wax-ei . . . Woof :- 
her-be, gloce-bu . Spice cin nu pep fug;if- 
at, re. The reft af "*. 

Observations on fundry pARTicutARS^.' 

Abbreviatures : Barrel. Bufhel. Carat. Ch<J- 
pm. Circle. . Degree. Dram. Fathom. Firkin. Foot. 
Furlong. Gallon. Grain. Hogs-head. Hundred: weight. 
Inch. Kilderkin. Line. Mile. Mutchkin. Ounce. 
Penny. Penny-weight. Perch. Punchion. Quarter. Rod. 
Runlet. Scruple. Shilling. Tierce. Tun. Yaid. 

EQUIVALENTS : Broad-piece, carolus, Jacob is. 
Butt (of malaifey, fack, &c.) pipe. Carnock, Cornock, 
coomb. Digit, inch. Laureat, carolus. Lundrefs, filver- 
-penny. Perch, rod. Pieces, guineas. Pole, rod. Prime, 
minute. Qv^intal, hundred- weight. Seam, quarteV. 
Sterling, penny, penny- weight. Tertian, tier-cc. Tun,. 
wey. Twelve month, } ear. ' 

Omitted — ^Cqhu: Achifon, ,20 q. Angel 10 j.. 
Angelet 4/. Bawbee, .15^. Bezant, 3/. 15J. Bo- 
dle, .05 q, Cardecuc. ]9.;o4^. Carolus, 23 j. Crofs- 
dagger, 11/. Crown, 5J. Florence, 6j. Guinea, 21/.. 
Groat, 4 ^. Harper, 9*/. Jacobus, 25/. Maile, -J.^. 
Mark 13 j. 4^. Mony, 4J. td. Noble 6 j. 8 .V.- 
Plack, 10 f. Rial 10 J. Salute, 6.96 j. Sexling, 15 x,. 
Sovereign, 2 2. 50 J. Teftoon, 18.^4^. Thryling, .07 ^. 

Unicorn, 6/. Unite, 22 j. Urchin, 12 y. Mea-^ 

fures: Barley-corn, \ of an inch. Cubit, \ a yard. Fif- 
lot, 31 pints.. Fortnight, 2 Nveeks. Gill, i- of a pint. 
Hair's- breadth, -j-J of an inch. Hand, 4 inche*. 
Month, 4 weeks, or -ji of a year. Pace, 5 foot. Palm, 
3. inches. Pottle, 2" quarts. Scruple, -,3-3 J th of an hour. 

Span, Q indies. Week,. 7 days. M^eights: Clov«, 

8 lb. Pack, 120 pounds. Pig, 21 J ftone. Prime, ^^ 
of a grain. 

I The ancient coins, weights, and meafures; and the 
.proportiom they bear to-each other ; may be learnt in'my 
\ N. z Mucnio- 
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IMnexnonics : where, bv getting t few tines, a child mxy 
_ treftfure up (in his head) all the large tables of Dr. Ar» 
buthnot.. V. Prcf. paragr. 6. 

Ftr example: How-many fiuthings make a poandf 
— *V. line, 5. (Anfw.) 4. x 12 r= 48 x 20 = 960. 

For example : How many gallons of wine in a barrel ? 
— V. line, 15. (Anfw.) 18 x il==^il (V. VrvuBdaas^ 
1. 17) Or*«*-« ^ing v\ to the leaft narne^ viz. quar- 
tern, thus: 4x1 (the integer) r=: 4 4- | (quarters) iizy 
— — Thci^ 18x7 = ia6 — Then 126 -5-4 (theleaft 
name) :;= 31 J or |. V. note ^ 

That is : %\ gallons [but (about London) 9 'of 
beer, and 8 of al^ make a frkin ; . 2 firkins make ft 
kilderkin . . 2 kildencins, Si Barrel . . . And fo in the reft. 

Thmt rs: The fubdivifions of minutes are fecoods, 
60 ' i thirds, 60"' ; &c. 

In Scotimnd thefe are their common denohiinadons of 
liquid meafure ->«*-^ But i^ is to be obfervd that (t) A 
fcotch mutchkin is almoft an englifh pint ; and that (z) 
Thn excife in Scotland, fince the union of the two na- 
tions, is calculated upon engliflv meafure. 

Co{leSi*ve names of Numbers (for goods accounted by 

I the 7aL) ar&— >Sucn as are us*d inGeneral : z$Brace, Cam-' 

phf i\ Dfitun, 12: Gro/tf 144 (i. e. 12 dozen) Great- 

gro/s, 1728 (i. e. 144 X 12) : LeajH^y 3 : Score^ 20. ■ 

I buch as are us*d in [peaking of Particular things : Dicfer: 

of hides, knives, iron- bars, bundles of necklaces. Kip.* 

of goat-ikins. ^ire. Ream: of paper. Timber: of 

fldns of fitches, grays, genits, martens, minks, fables. 

cr. Cofh'^i've names if ^antities are what frequently oc- 

^ cur { and which to be quite ignorant-of is a little cmfa- 

tisfawftory 1 have, therefore, here, given a fpccimen 

of them ; as being thp proper . head, under which they 
were to be confiderd : and^ but one* ; becaufe an alpha- 
betical lift of "em in profe will be full as much as any one 
would wifh-for. V. Quantities. 

Roll 1=: Dozen : 5, "of Skins of parchment -^^^EUs: » 
1 ICO, of Minftcrs and Ozenbrigs. """^^intab: ^ of 
barbadoes-Tobacco. 

7hat is (taking the denominations backward) 36$ 
days, 5 hours, 48 minutes, 57 fecond$, &c.— NB. (1) 

Iln the royal Navy, the men are payd their wages by the 
fpUgwinjg; tabie: a Year ^ 13 months, or 52 weeks, 6t 
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364 days: a Montii rr 4 weeks, or 28 days. (2) Fo**" 
fams, where no great exadDcfs is required, they fay : a- 
'Year = 12 months, or 365 days : a Month rt: 30 days.- 
(3) But to be more €xa6t, the Year fliould be reckond^ 
3654 days. V. Time, m note •. 

Multiplication of fradions in Wine-mtafire being; 
fomewhat operofe (V. note **) I have here given the* 
-kcont^its of each in gallons ; which, by an eafy diviidon^* 
will give the contents of any, in any. For example ;; 
How -many tierec in a tun ? ' Anf. 252 -f- 42 r=: 6. 

That is: The Britifh foot Being divided into looo' 
parts : thofe of the following places are, in proportibff* 
thereto, as in the rule : to- wit, the old Grecian foot- 
ICC7 : the Roman, as found on the monument of Cq^- 
futius^ on that of Statilius, and on a congius of Vefpa^ 
fian ; as (pecified by the numeral letters ■ ■ ■ NB«- 
Hereby, alfo, may be found the proportion of the eng-- 
li(h inch to thofe of the other places here mentiond,* 
thus : As 1000 (the fuppoiU parts of an engliih foot) to^ 
106^ (for the french foot) So 12 (the number. of inchcs> 
in an engliih foot) to 12.816 (for the length of the french* 
foot) L c. I2inche8> and fomething more than 4. And,, 
coniequently, there being 1 2 lines in an inch, Ui& frcncb^ 
inch is ^ of a line lotiger than the englifh. 

Thcie are the contents, according as they are now com- • 

puted, and pradifd in the art of gauging But (i)* 

The Wine-galhn^ kept feald at Guildhall in London, ac-- 
cording to aft-of- parliament (i i H. 7. c. 4.) by which alli 
wines, brandies^ ftrong-waters, mead, perry, cider,. vi-- 
hegar, oil, and hony are meafurd ; was found, by ^nice: 
experiment (in 1688) to contain but 224 cubic-inches.- 
However, for feveral reafons, it was, at that thnc, found t 
convenient to continue the former fuppofd content of 
231 ; and that all computations in gauging fhould be^ 
made from thence. V. Wybard, tedometn p. 289. (2) '\ 
The common receivd content of the Corn-gallon (before * 
Ac year 1697; when the legal wincheller- bulhel wa9> 
ietded by an aft of parliament, according to a Hsndardi 
in his majefty's exchequer) was- 272* cubic-iiiclies ; ini 
a mean (as it wore) between the wine-, aiidJbeer* gallon.. 
V\ Ward, . arithm. p. 36. 
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Tables Brttim 

So Mr Ward (aritbin. ^. j}) telb us^ lit ibond it hy 
very nice experiment. V. note •. 

nat is : A ftone — of Beef is 8 tf . [but in Here^ 
>rd(hire and parts adjacent, 1 2 : in Pembrokeshire, &c* 
8: in the Northern counties, 16]— -—of Glafi, 5/^. 
:c. — — * in Racinz Hay, Iron, Sho^ &c, 14/^, 
MB) What other diiterences there are, in this or other 
enominationsy will be given, with more propriety, lin- 
er the article Quantities. 

Weights and Mea- to wafle) asallkindof grcy- 
URES. The original of all eery-wares, and phylical 
/eights, ufd in England, is drags ; as alfo, bafer mo- 
iippofd to have been acorn tals, and minerals ; and 
»f wheat, gatherd out of fleih, butter, chctfe, fbap, 
he middle of the ear, and tallow, &c. to which it was 
veil dried (V. Yard) 52 of thoughtconvenient to allow 
vhich were to make i pen- a greater weight than what 
ly- weight; and 8 pound of the law had provided. Mr 
hem (or 6 1 440 grams) were Ward (introd: to mathem. 
fill I eallon of wine p. 3 3) oy a very nice exfc- 
neafure. v. 9 H 3. 51 riment, found that one 
[I 3. 31 E I. 12 H 7. pound averdupois is equal 

And, by ftatutc (14E to t^^z, inku. ii;igr. 

5) there was to be but one troy. V. Proportion of 
weisrht^ throughout this weights, art. Tables, 1. 2>. 
realm ; viz. troy ; by which — By die iame ftatute it 
ire (now) weighd jewels, was alu> orderd that there 
gold, filver, com, bread, (honld be but 9ne /ifmJ_ 
ind all liquors 1 and by mea/mn throughout the 
which the proportion of kingdom. Yet cuAom has 
gravity, which any two pevaild I'^nd, there having 
bodies have to each other, been introduced a new 
is ufually tried in phiio- weight (viz. the averdu- 
fophicaV experiments. A- dupois) we Have, now, a 
verdupois, therefore, feems fecond fbuidard-gailoa (viz. 
to have been iutroduc'd and the winchefier, tor ale and 
fettled by cuHom, viz. from beer) adjufted thereto; and 
giving good weight to fuch therefore exceeding the fdr- 
commodities as are ufually mer, in proportion of the 
weighd by it; which are averdupois to the troy- 
f-ich as are either very coarfe weight, 
and drofffi Qr very fubjeft jSys uil of S^Jt, f aft* 
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Sca-coa/y IB 5 fbicken^ or 

4 heapt pecks. 1 1 H. 7.4 
•— f Salt (formerly) uia 
to be bought and fold by 
meafure, as corn now is. 
But it is (no)v) (old, from 
the pits, only by weight ; 
reckoning y/6 averdupois 
to a gallon; ^6Jh, to the 
buftiel i and 42 bufhels, to 
the tun ; for freight : and 

5 buihels is one ^ck ; and 
4 cw is I quarter. 

Carat. By jetAfelUrs 
the ounce is divided into 
152 partSy calld carats c 
which are divided into 
grains, or -J and -J tJ -rf 
•^J &c. parts.— NB. (i) 
TheCtfr0/-FiNE is the 24th 
part of the goodn^s of a 
piece of gold. (2) The 
Cara/'PiLiCE is the 24th 
part of the value of a piece 
of gold : as, if the piece be 
384, the carat- price is 16 
pound. (3) The . Carat- 
Wbioht is the 24th part 
of the weight of the piece, 
or 192 grains. 

CoKH' Mea/ure (fcotch) 
are Pecko, Bufliel o, Boil- 
as, Chaldron ^ But they 

are difierent meafures from 
the engliih of the fame 
name. 

Cubic Meafyn is eaiily 
found from the fquare, by 
multiplying the fquare into 
its root. Thus 1 44 (fquare 
inches) x 12 (the root of 
144)= 172S .. 9 (fquare 
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feet) X 3 ( the root of 9^ 
= 27. 

Firkin =r pounds : 56, 
of butter : 60, of foap. 

Foot (in the fbreft of 
Sherwood) is iS mches. 

Gallon of Ale and 

Beer ought to hold 10/^, 
3.426 «t of pure, or rain- 
water. of Wine, 5/^» 

loxy II dr. 

Grain s,ufd ki weighing 
diamonds^ are Ibmewhat 
lighter than thofe uj(d in 
gold, &c. 

HdcsHEAD. The dipi^ 
Itrs weigh their veficls, 
when full : and, for a hog- 
ihead allow cw 4 2 22, 
caflt and liquor. — - Of 
virginia-/'^^rr<7,.a hogfhead 
contains from z to 5 cw, 
and upward. 

Noble. Half-nobles were 
calld balf'fenniis of gold r 
Quarter-nobIes,/^r/i/;?^i of 
gold. 

Feck. The legal win- 
chedei; peck, according to 
the flandard'buihel in tho 
exchequer, contains 2 gal- 
lons : But, beflde this, there 
arc^/^riz/ pecks; containing, 
fomemore, fomeleis. The 
— Lancafter peck is 6 
gallons. 

Fenny-wbight (fcots) 
are grains-ep, drops-noid, 
ounces-alule. 

Pipe is computed to 
weigh about cw 9 2 17. 
V. Hogfhead. 

F0VKD« 
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Pound. From Peffia 
id Turkey (i^ raw /s Ik is 
Id by tte averdupois 
>und: but the pound- is 
xounted 24 oances.{2) but 
rret^ filofilla, JUevi filk, 
fc by the common pound 
( 16 oz. — To- Reduce 
i) Gnat pounds to Com- 
ion; multiply by 3, and 
ivide by 2 . ( 2 ) Common 
wnds to Great; multiply 
y 2, and divide by 3. 

Rial = ShiU. Hen-s, 
zf. Hen>k» baro. El, al. 

ainc4>» fpur-al, ro(e-i£ 

' i. e. The rial (in Henry, 
he 6th's reign) was 10 j. 

Rod. By the cuftom of 
bveral counties, there is a 
iif&rence in this meafure- 
— ~ in Hereford/hire^ sl 
*erch( f ) of Denlhird ground 
s 12 foot (2) of Ditching, 

II. the Scotch perch 

s I SJ •— ^— in the fbreft of 
iher^woodf z 5 ■ in Staf" 
^'d/hire^ 24. 

Runlet of ivine and 
// (by I R, 3. c. 13) was to 
lold 1^4' gallons. 
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nical- calculations^ Days, 
mght to be made the great- 
)St denomination ; and then- 
my number of days may be 
igain reduc*d to years, by 
lividing them by. 36*5 days,, 
; hours, 48 minutes, 57fe* 
onds. -- — In Compound. 
[itcreil,.it is beft to make 
165 days =;:: i year; ^ndufe- 
lO denomination between 
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yeat and day — On Com- 
mon occailons, months suid 
weeks make a convenient 
divifion of time ; though 
they cannot conveniently be 
mixt in acconnts. V. note***. 
Tun is reckond to weigh 
about 1 890 /<^ avcrd. 201 txlif 
troy. V. Hogfhead. — 
In oily by the cuftom of 
Londoi, 2 36 gallons (c^lld , 
by merchajits, the civil- 
gauge) is ordinarily fold for 
a tun: except whale-oil (or 
oil from Greenland) which' 
has 2^2 gallons to the tun. 
Wool is commonly 
bought by the* tod : bat- 
when it is ftapled^ or fort- 
ed ; it is fold by the fad. 

Yard. It is highly pro- 
bable, that the various mea^ 
fures of lengths were (at. 
firft) deduc'd^ by the dic- 
tates of nature, from the 
d liferent dimeniions of the 
• parts of the human body, , 
whofe names they ft^U re- 
tain. Thus, from thence^ 
were, taken the digit op- fin- 
ger -s breadth ; a hand ;. a 
^an ; afoot; a pace j and* 
feveral others. . But, be- 
caufe the dimenfion of the 
' human body is various and', 
uncertain ; and the propor- 
tion (in meafures) mufi ne- 
ceiTarily be^xt and certak : 
hence every nation has pitcht . 
upon fome fettled and deter* 
mind extei^on^ to ufe in; 
their meafores of lengths. 
U£on this coxiiideration our 
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engHHi hws hire detennind 
the extent of the ^meafurc ; 
which is kept (fora|bndard- 
one) in Guildhall inLondon, 
calld ^the yard flatidard. 
And, to this, all die other 
englifii meafures of lengths 
ought to obfervc their pre- 
(cnhd proportions. Thus, 
An engliih foot is a t^ird 
part oF the mcafure jufl 
mebtiood. Thas, alfo, an 
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inch is the ^^ yf" 
fame. Thet 
who deduce tK <^ 
of an engli/h inck ^ ^^ 
grains of ^ barley,^ 
altogether right : h^ ^ 
inch has not any rc^^t (at 
leaH: any immediate one) 
to thofe grains (or' any o- 
ther) but to the foremen* 
tiond Aandard-meafure« 
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COINS and M O N Y*. 



I. 

in Denmark 

Rixdollar = ff 
Hor 
Schelline 

Frakcb 
Livre 
Sol 
Denier 

Gk&maky 
Florin 
Kreuj^ 
Pfenin* ' 
Kixdollar 



Accounts are Kept 



216 

54 
2.25 

7* 

3.60 

.30 

144 

2.40 

,30 
216 



Kreuxer 
Pfinin^ 
Rixdollar 
* Marc-lub 
Schelling 
Pfenin^ 
Dollar 
Kreuxer^ 
Rixdollar 
Groch 
Pfenin* 
Rixdollar 
Fhrim 



2.24i 

210 

2.40 

2 16 

6 

2l6 

120 



, * The reader wiU be plea/S to obferv^ that In the firfl table, th« 

monies are all expreft in the lowefl denomination of ours : fo that it will 
, anrwcr ail the purpofes of the largcft tables (i) the difftrence of any two 
terms being found by (obtra£tion (1) and hew mzny of any make one of 
another, by divifion, — In the ftcwd table (i) the Gold cojna are ex* 
preft in /hillings (3) the Silver, in pence : for the readier eft'matlon of 
them in the head : (3) the R«ft, in farthings, for the greater accuiaejr 
" In Mllof them, the fra£^ions are decimals \ becaufe they are full as 
cafy to be conceivd as the vulgar, and more ready for calculation. 

a In SnvitzerUndf and moft of tU thitf ehies, b In Bafily Trmncfort^ 
Nuremberr^ Strmjburgy fiff . c In Berlir^ Hamburg, &(, d In y^gf"' 
^AT^^ and Bolzamntt e la Leipjic^ ^ Naumitur^. 
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Foreign | 


\J^ 


2 


Penning 


2.t6 


Uirt 


«5 


Puftilf 


540 


lR£LAlf]>. 




Schelling 


*7 


Poand 


fTxy 


Penning " 


2.25 


ShiHing 


36 


Florin 


86.62 


Penny 


3 


vStuyvcr 


A'iS 


FartluDg 


•75 


Penning • 


2.16 


Italt 




Pol AH XT 




Dttcat 


^40 


Rbcdollar 


246 


Oros di banc^ 


10 


Groch 


2.40 


Florin 


»56 


Pfenin 


.12 


SoUi ^ 


26 


PoUTVOAt 




Livre 


28.80 


Milrea 


360 


Sol 


»-44 


Rea 


•S^ . 


Denier^ 


.12 


Pau«rA 




Crtnjom 


240.28 


Florin . 


7» 


Julio 


2403 


Groch 


2.49 


Grain 


3.01 


P/enin 


.12 


^uatrine ^ 


.60 


ScOTLiLNO 




Dacat 


240 


Pound 


So 


Twin 


48 


Shilling 


4 


Graia^ 


2.40 


Penny 


•33 


Ounce 


600 


Spain 




7nrin 


20- 


Rea>- de vellon 


13.6* 


Carlin 


10 


Maravedi 


.4® 


Grain, 


1 


Sweden 




Ficcoli^ (fere) 


•*7 


RixdoUar 


216* 


MUSCOVT 




Copper-dollar 


36 


Ducat 


408 


Rouilique 


1.12 


Ruble 


204 


Turkey 




Grif 


20.40 


Abouquel 


49.50^ 


Altin 


6.12 


Meidein 


J-.50 


Nbtherlahds 


Afprc 


.50- 


Pundt 


518.40 


Purfi ml lOi 


Schelllng 


25.92 


of Gold 


6750 Z 



f In Zurich, g In Candia, 'Vettieey &(» ' h In Cencv^, i !»♦ 
Bergcmo^ Bohgna^ Gema^ Mantua , Mihny MoSena, iS'ipW, Plactntia^. 
k In Atctnay Ferrara, Rome, 1 In Nafics. m UiMalta^andSi— 
ff^. a la FlatuUrSy &c, o In Holland^, ^c*. 



rst 



Foreign 



Gold 
Albert znj 
Caftellano 
Cojpec 
Doblon 
Ducatoon 
Hongrc 
Imperial 
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2, Coins their Value. 



20.32 

10.5c 

7-5 



lis. 5c 

3-75 
6.5c 

2 
9-45 



Joannes (port) 36 

Lcwidor 

Lis 

14anca 

Moidore 

Piftpk 

Ride 

Rider 

Rixgould 

Sol 

Zecchin 

Silver 
Abra = V 12.2c 
fiatze 4,75 

Blanc 
Carline 6.25 

Caroline 17 ^'^S 

Chavelet i .44 

Chriilinc x3.Sc 

Copec 1.25 

Croutac 5.29 

Danfch ' 18 

Derlingue 14.25 

Prittlc 36 

Pucatoon 56 



IDutgen 
Ebrew 
u.iu Gluckiladt 
Hongre 
Izeloite 
Lis 
Marc 
Monaco 
Obolus 
Ort 

?atagon 
^etite Piece 
Polpoltin 
Poltin 
Ponti 



1.75 
18.03 
39.17 

11.25 



5.62 

48 

7.65 

30.62 

33 
18 

6.75 

52 
26.67 

10.80 

3.6P 
12.75 
25.50 

5.28 



BLinca 
Blaphace 
Bruminer 
Carolus 

Cornado 
Dollar 
Double ' 

Liard 
Maille 
Marc 
Mufkofske 



i^ealde plata 27.20 

Rix-gould 

Rix-marc 

Rix-ort 

Roup 

Schefdale 

Shakee 



2.55|Vintain 



»3 
21.5c 

27 

4-75 
36 

3.5c 



•34 
7.20 

3.60 
3 

• iO 

.60 

•90 
.90 

•>5 
9 
25 



Neeenmaniken 6b 



filLLON 

Blaze = q, 

Cayalot 

Pignatelle 

Ratze 

Vintain 

(Copper 
Albus 
Alleuvre 
Bayoco 



OcEavo ' 

Oortje 
Ore 
Patac 
Fite 

Plappert 
Polchen 
Polulke 
Quarto 
7.28|Rappen 
Stooter 
Swaar 
Vintain 
Vording 
Whitten 



3-4S 
1.80 

.49 

3-45 
6 



2.78 

.56 

2 42 



.80 

I.20 

3-37 
.60 

.08 

2.82 

t.20 

2.50 
1.60 

•47 

4.19 

.60 

6 

20.16 

3-3^ 



Tin, &c. 

V, ArniotatiQm^ at 
the end of tbefs 
Tables. 



fThefoUcwing it may be convenient to knonv^by-^ 
hearty ;Wz^^V^^fliillings& pence, asjollcws: 

Gold : Ducat (holL) ou i . Lewidbrc : cz o . 

Moidore : cp . 

Piltolc 



744 ^^f>^^^ Foreign 

Piftole (ital.) as au . John (pprtugal) is . Zc- 
chin : ou au. 

Silver : Crown, Patagon, Piccc-of-eight, Dol- 
lar/ Rix-dcUar : o au . 

Crufade : o ei,re . Diicat : u o,re • Ducatoon : 
o ci. . 

Florin : a az,re . Livre : a . Marc : e i • Real : 
ci,ru . 



3 . Countries their Coins. 



D B N If A n K. Sihir : 
Danfch, £brew, Gluckftadt, 
Hor, Rix-oiaric, Rixort, 
Scktfdale. 

Fravcb. Gp/J: Crown, 
Lewidore, Lis, Soi. Silvtr : 
CroK^n, Gros, Lis, Petite 
Piece, Tcllon. Billon: Ca- 
valoty Denier, Douzaiii, Sol. 
Copper : Blank, Carolus, De- 
nier, Double, Liard^ Maille, 
Patac, Pite. 

Germany. Cold: Du 
cat. Florin, Gbolus, Rix- 
gould. Sil*ver: Florin, Hon- 
gre, Izelotte, Rixdollar. — 
Milhn: Blaze, Ratze. Cof- 
fer : Albus, Kreuxcr, Pfc- 
nin, Plappert, Sexling, Rap- 
pen, Swaar, Tl^ryling. V. 
Netherlands, 

Italy. Gold : Piftolc. 
Silver: Carline, Croifate, 
Derlingue, Ducatoon, Flo- 
rin, Julio, Philip, Scudi, Tc- 
ftoon, Zecchin. Billon : Ca- 
vale, Papirole, Pignatelle. .. 
Copper: Bayoco, Quatrine. 

Muscovy. Gold:' Co- 
pec. Silver: Copec. Cof^ 

per: Muikof&c, Polaflce.. I 



Nethsrlandi. Gold: 
Albert, Crown, Dncat, Da« 
catooil. Florin, Imperial, 
Ride, Soverain. Silver: 
Florin, Gulden, Patagoo, 
Philip, ' SchcUing. Sil%» : 
Stuyvcr. Copper : Bhnc, 
Duy t, Oroocn , Penning , 
Stooter. 

Po L A N D. Silver : Abra, 
^roch, Ort, Roup. 

Portugal. GolJ : Jo- 
annes, Milrea , Moidore , 
Three-pound-twelvers. ^rV- 
ver: Oruzada, Pataca, Vit> 
tain* Billom : •Vintaia. Cop" 
per; Rez, Vintain. 

Spain. Gold: Caflellan, 

Doblon, Piftole. Silver : 

Dollar, Piaftre, Real. C^- 

per: Blanca, Comado, O* 

chavo. Quarto, Real. 

Sweden. Silver: Caro- 
line, Cavaliere , Chriflin , 
Marc. Copper : AUeuvre, 
Dollar, Farthing, Marc, 
Mony, RouHique, Whitten. 
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Differences 
In the Britijh and Foreign Coins. 



t Henry VI 6 8 

I Elenry VII 7 6 
34 Henry Vm k 
6 Edw. VI « 
Ano£let 
I Henry VI 34 
Crown 

Brltiih, \oJame^l 5 6 
Engli(h . (V. Uifile) 5 

Florence 5 3 

France : JV'^?w 4 10 

o;j ^ 6 

Genoa o 6 

Milan 4 9 

Portugal 5 5 

Rome 5 3 

Thiftle: 2 7^ . /• 4 

loj^. I. 4 4 

Venice 4 7 

ofCofmo III. 4 3 
Dollar 

Campen 2 7 

Bantzic 4 6 
Denmark; ^///^i& 6 

Embden 2 3 

Hamburgh 4 6 

Holland: Leg 4 4 

Ii<>» 3 7 

lLoningfbiirgh:5^2»ii — 

Crafs"^ 9 

Sf^ain: Cr^/J 4 4 

Mixico 4 5 

i*^« 4 5 

Pillar 4 5 

IfrwScviUi 7 



•79 

•74 
.08 

•75 

•75 
.50 

•73 



.29 

.78 
.27 

.72 

•7* 

•75 
79 

.78 
.80 



Old S^k' 4* 
Specie z 

Sweden : 

Copper- plate 4 
Stuyver z , 

Thick 5 

Zeland 2 

Drittle 
Urandenb. St La- 
nenb. iV^ 2 
Old z 

Ducat 
G<?A/. Arragon 6 
Barbary 9 

Haaover 9 

Hungary o 

Poland 9 

Tranfylvania 8 
Sil'ver, Naples 3 
Portugal 2 

Venice : AT^pw, at 
Bank 4 

OU^ofPi- 
colt, or Current 3 
DUCATOOV 

Barcelotia, Ham- 
burgh 
Bergen 

Cadis, SaragoiTa 
Cologn 



Flanders 
Holland 
Naples 
Valencia 

Dry 
P 



Flo rn 



6 

4 
5 
5 
5 
S 
5 
5 



6 ,15 

6 

2 .7! 

8 



6 

4 '75 
2 ,13 

4 

II .50 

4 -44 
10 .33 



4 -S^^ 



4 
6 

5 .2<i 

o .15 

S -59 



GeneVa 



6 .50 
S .25 

ti 
2 6 

I 9 .60 

.CO 

.56 
J .80 

« -75 



Geneva 

Cen0a 

Liege 

Norimbeig 

Savoy 

Sicily 

Sirafborg 

Venice 

GaoAT 

Pafil 

Brgtien 
FienAh 
Vren«h 

While 

<<jUILD£1t 

Bafii 4 8 .98 

l^rsirdenbiirK : t i i .90 

;Gout (Holland) 2 2 .26 

irtanover: y i 2 ,70 

Hildefheim 2 6 .21 

Leopold 4 6 'SS 

Milan 2 3 «25 

Noriinberg 7 1 

Saxony: ^ 2 4 .12 

^igifmund III^ 4 6 45 

ihovn 4 5 .78 

UladiAa^s IV. 4 . 6 .48 

Zell « 3 .06 

Zuric 4 4 .56 

Marc 
pcnmark : 4-«iarr- 

fUci 2 t8 .28 

JUtmart 16 — 
Italy 2 10 -— 

Labi orliukec 1 8 — 
iSaxon 6 ~ — 

Scotch I I .^o 

&we4e&:4*»iirr /iVr^2 6 .29 

NOBLB 

fng^md^ Qiorgi 9 g .50 
erluig I 8 — ' 

Fiax^ers 12 •— — 



Maine 3 

Patagom 
CoI<^ 4 

Flandeis 4 

Holland: Leg 4 
Liege 4 

Pistole. 
Italian, Old 1.6 
Spaniffaf Old 16 

Rofc 30 — 

Spccr i5 — 

RixDbtLA.a 
Bafil 4 

Bavariaand Palatinc4 
Brandenburg, Old 4 
Cologn 4 

Dantzic, or Iliorn 4 
Ferdinand, Dukpf 

Auih-ia 4 

Francfort 4 

Hamburg 4 

Hanover 4 

Leopold, and Fer- 



4 
4 
4 
7 

7 
9 



•53 

.2S 
.48 

.56 

JO 



8 

$ 
7 
4 
5 

I 

6 
7 



•78 
•«7 

..8s 

.78 

•« 

.92 

.30 



4 
4' 

4 
4 
4 
4 
4 
4' 



15 
4 

I 

6 

7 

7 
2 



dmand III. 
Liege 
Lubec 
Lapenborg 
Magdeburg 
Mentz 
Nurcjnbcfg 
Zttikh 

Shilung 
Lubeck •^ 

Lucern — 

Riga: Hack — 
Zercher, or Zunch — 

S0VERBI<C9 

England : 54 H, 
VUL 20 — — 

|^oIlan4 23 — 

Ya«Tof 



•^7 
.20 

.65 

•37 

•57 
05 

•75 



Foreign 

TBiTooir. 

fortagal 
Kome. 



Tabks I47 



— 9 ^ 
1 6 .84 



lojantiesl^ tz 



DIVISION'S* 



i \ Ai^gsl- i Angelet. 
^Bayoco. i ^engllih) Crown, 
(frfench) Crown. 



»• X I 1 X 

» 7 ^ T » T7 



' Dollar. 7 Douzain. ^ 



I (gol<i) Ducatoon 
tJorence. | J Guiiiea. 



I Lewidoit: 



< I X X ■ 1 

i; ^ -ff T^ T » 



Moikibre. 



NoUe. i' 



•5: 

X- 



1 B 

Ochavo. i \ Pifiole. 
Pite. 4 Real. 4 7 i -r 1 3: 
7^ ^ Shilling. 4 Soverairit 
I Sterling. 4. Tcftooiis I 
^ Vintain* 



MuLTIPLESr; 



S (i. e. Double) britifh 
Cxown piece (&c.) 2, 4, 6, 
15, 30 DenicEs. z Diicat. 
I -J, 1 4, 2, 4, 8 '(gcrman) 
Groat. 2, 4 Lewidore. 2 
Livre. • 2, 2 -J* 4 Mddore. 
9 («iizabeth}*Noble. 3, 4^ 



6» 9, 9 (germali) Penning. 



2, 4 Piftote. 2, 24, 4, 
lOy 250, 40O9 $00 Rea. 
4, 6, 10, 20, 25 Sol. 
Soverain. 10 Tariii; 2 
^, 12 Vintain: 






Synonyms 
Of Coins and Mcny, 



A1plx>iifi 

Abra? 

Bolognies 

Byzantine 

CkftiUias 

Ceccbin 

CKeffin, Chequiii 

Cra/ca 

Creux 

Croifate 



Mafwedl 
Mrummer 
Ahouqtul 
BayQC9 
Bezant 
Rjxdollar 
Cafiellano 
Zfcchi/t 
Zecchin 
Qrain 
Kreuxer 

O 



Cruifade : J^anijh Cro^wn^ or 

\CaJiillatt' 
Cruitfer Kreuxer 

Cruzada fortugMl Ducat 

Cuento (inAnnotat.) F.Ma- 

[rat/edt 



Dalle, Taller 
Demi-Angel 
Demi bayoco 
Demi-MaiUe 

IDieciTarini 
Denain 
2 



Dol/a}- 

i Bayoc9 

Pite 

10 Variut 

Jther Copic 

Dciuer 



i 
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Dentcr gros Pinning 

Poublon Doblon 

Jiuj'ver-DQlhl : S*we^Jb Jtix^ 

Uollar 
furiiJh'T>Q\hs Mottptil 

Potizain ^#/ 

/i»/</-Duca^ ^ptigre 

Du/t Jiw^/b^inny 

Eafterling Sterling 

Ecu, Efcu Croucn 

Efcali^i Shifting 

Tenin Ptnny 

Fkihc la*vre 

Genouin gin9ti Cronun 

Gcorge-nobk Ntbit 

Gilder Florin 

Gludiladt Gluekftadt 

Gould girman florin 

Giicvener, Grieve ^f^f\ 

Ca-o y och, orch Great 
hDhcJKia Gros Blmphaci 

Guilder^ Gulden Fkrin 

Harper irijh Shilling 

J J (lire venic^ Ducatoon 

I u flus j ad ex £hrew 

Kapeke €^c 

Laureat Carclus 

ivhite Lewis frtnch Crown 
Livre de gros dutch Fundi 
Louis-d'of Lewidor 

Lub Stujver 

Lundrefs Sterling 

Malvedis Maruvedii 

lV^anc-05, -ufa Mar A 

]^arabitini hSara'vedi 

Mearc Marc 

Mite Farthing 

Moeda d*oro Moidore 

Niquet Double 

m<w Noble Rial 

Obole Maille 

XDbolas (inAimoUt.) V. Penny 
Ovlava OcbavQ 



Foreign: 

Vwr-2Ly -a^, -at Meidiin 

Pat-ar» -rd Stuyver 

FauIIo >/#V 

P^uqp 'Pfenin 

fefe J^if9 Dollar 

Pcfb d^oro Capllano 

PczK-a,. -a ' Dollar 

Ffenm Penny- 

Philip lU^ 

Philip of Mthu» O-MVJT 

Piailrc Dolian 

J^fi Piftole DoiAnr 

Piece of % (veals} i)^//^!* 
Pogeria, PattevxJDL^ Pite 
Pougeoife Pito 

Poy JUmifif Pettety 

Pundt /^0«ff^ 

Quadians (is Annot.)V.P'#iiffyt 
Qgadrine, Quaxtriit &uirf(le 
double Quano OehofOf- 

Quento (inAiiBOt.) V. Ma'- 

[ra*vedi 
Qgilo Jukor 

Ree, Rez ^m 

Real JU^il^ 

Real of 8 ^ l>«/&fr 

double Rial Sovereign^ 

Rifer halfPurfi 

Royal J^W/ 

Runftick RptfiifUi: 

Scafin* Schelling ^^//iVy^ 
Sceptre l/«i/# 

Schenf 2<r«^i» 

Scudi Otftvft 

Seguin^ Sequin Zeccbin- 

Skeckeen . Zecchim: 

Semipite ^ Pit^ 

Seventeener german Fhriio 
Sixain 4- Dcuxafn 

Sol Bayoco 

Sol de groa i&/ri& Sckelling 
Sol- lub Schilling 

St Stephen M/W 

Sukaniii: 



Foreign 

Sohatiin 
ThOcr 



^abki 



Zicchin I Toftao 
Ikllar I Xesif 
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Annotations 
Upon the niubolei 



Ca9Tellamo — formerly, 
yrhea it yvas ftandard, and 
weij^M 90 grains, was wordi 
598 l^nuuravcdis-— Since the 
year 1652, it has been raifd 
SO' 739 maravedis. 

Crown (englifh) goei— 
at Amflerdam, for 58 ftuy- 
vwrs, or f 5 2 3 .04—— 
at Rotterdam, fot 58Jftuy- 
vfw, or f 5 3 I .20. V. 
Siilliog. 

DcifiEi» are only cur- 
rent in the Southern part of 
France, there being none of 
them to be feenonthis fide 
Poitiers. 

DotJtiLEs- (that is; 2 de- 
niers) fometimes pafs for 

Utirds. 

PuxRiNS of Gold are 
(moft of them) of a very 
coarie alloy ; ionte of them 
not exceeding 13 or 14 ca- 
rats; and none 174: ^^X 
weM;h about 2 dw. 13 gr. 

& FftANCt, among trft* 
jd^rs, it is ufual (to fave the 
trouble of telling dieir mo- 
ny) to put it into bags, 
Thefe, in great dealings, 
they only weigh: and, if 
tlio receiver finds bad mony 
inthe bag when he comesto 
open it^ the payctmalm it 



good: but, in cafe of a de-- 
ficieAcy in the Sum, ifrmuft 
be challen^M at the firale; 
otherwife it is not recov^- 
able. 

Gold Colnt (9 Jam. 1) 
were raiiS by proclamation, • 
2 8. in every 20 s. 
^ Groat. In the Saxon 
times we had no filver moi^ 
bigger than a penny; nor, af- 
ter the conqueil, till Edward « 
III: who, about the year 
1351, coinM groffti (that is, 
groats, or great pieces) 
which went for 4 d a piece. - 
And fb the matter fiood till^ 
the reign of Henry VII ; 
who, in 1504, firft coiil'd 
Shillings. 

Guineas were>j?«,«V 
by K. Charles {i (ann. 1663) 
on the footing of 20^: 
though they, never went for ' 
fo little. (V. Alloy). They, 
have iince advanced' to 21s. 
6d : and, in the re%n of K. 
William, were current at 
30s,* peopld being willing to 
take them at any rate, rather 
than run the hazard of the 
filvcr - mon^ 5 which wa» 
then fo exceedingly clipt^ 
and counterfeited~i> But, 
in 1696 (after th]t dipt mo« 
P > . ny 



150 Tables 



Tot€»fft 



ny was recoind) Aey came 
to fettle at the price of 2 is. 
6d» and^ at that rate, they 
continued to pa(s» till they 
were brought down to their 
prefent valae of 21^ by the 
prodamation of dec. 22. 

1717. 

I/t ITAJ.T, the carrcnt 
noiiy (calld impfrial, and 
fitceh) is 20 per cent worfe 
than bank-money (calld di 

LouisD^ORs were firit 
c4Hn*d ill 1640^ undei: the 
rcigti of Louis Xflli and 
were valued at 10 livres ; af- 
terwards at 1 1 , i2» 14. In 
the latter end of Louis XI V^ 
they Kofe to 20 ; and in the 
beginning of Louis X V, to 
JO, 361 and even to 40, and 
upwards j with this difit^rcnce 
)kOwever» that, in the lail 
coinings the weight was aug- 
mented in feme proportion 
la the price ; which, in the 
fbrmer reign, was never re- 

Sardcd.— 7-^Thc new loui- 
W is now valued at 20s 3d 

M** ti A vED i» faa.ve been of 
J^fftreni Values in different 
ages^ (i) In 1401, amara- 
vedi was the \ of areal. (2} 
Under Alon^o XI, it was 
worth. 1 7 times as much, as 
now. (3) Under Henry II, 
and John I,. 10 times the 

Kefcnt- value. (1) Under 
cnry III, c umcs. (5) 

U«dfcr John II, a i of the 



prefent Mmdhi.— «-Anci-^ 
entlv, in CaJtiUy they seek* 
oned by laaravedis, ^ and. 
quentos. A rifm/tf (or quento) 
of maravedis was t4xx>»ooa 
of them. Vayrac. ^ 

MAac Seotift}^ in K. 
Henry Vlirs time, was va- 
lued at 3s 4d. 

Pinny (Dinarsus) . in 
our ancient hiAoriea^ is a 
term freouently ufd to de- 
note an Integer : of whicb. 
the vholus was lialf ^ the qua^ 
drmns^ a fourth. 

Peso of lo rcals^ at- 

Madrid, is 41 j:d^~of 6 
livres, at Leghorn, is co 7 d« 
—of 7 livres, at 6enoa». 
IS 53 i d. 

Piastres, ftruckin Mix^ 
icoy. ase ibmethiog heavier 
thaa thofe ilruck in Potofi: 
But, in return^ they are not 
quite fo fine. 

Purse (without any ad,>- 
ditioa) is to be understood 
of filyer I thofe oi gold be- 
ing feldom uld, but for pre^ 
fents to. favorites. 

S»iti.iNa (englifli) goeif 
«-m Holland, but for 10 •£. 
(d 1 1 \ .36) or 1.1 ftuyvers 
(drii 3 ,63). V. Crown. 

In SiciLV, Malta^ &c. 
their money is made,, the 
one qH fihucr^ the other. of 
€9ffer or brafs ; the latter, 
being their current monyc 
and^ in buying or felling of 
any commodities of Valuei.it 
ii always iaid whother of 

filyfc^ 



For«gft 

filver, or brafs^mony ; the 
former being counted 50 p^ 
cent b£,(ter than the latter. 

Sol of goldy in the 

time of the Mqjie law,, was 
40 dcnier»— «^ billon : 
was firil ffaruck on. the foot of 
12 deniers tournois; whence 
it was alfo calld douasain; 
though it went (afterwards) 
for 151 and>. ia 1709,. was 
naifd to^iS. 

In SPAiif they have new 
and old money: The old 
\IPOxreox in Andalufia* Cadiz,, 
Seville^andfome other places) 
is worth 25 per cent more 
.dum the'»#<u;. . 

Tebtons '^text firfi ftruck 
under Louis XII». in i <: 1 3 ; 
their value 10 £^ Afier" ( 




15 J 

wat^ they rofe from 1 5 Ibis, " 
6 den. to 1 9. fols 6 den. 

Tin Farthings, And Half- 
fsitnies were coind by Kt, 
James II, in 1.685 * ^^^ '^^' 
1689,- about 1.000,000/, in 
half crowns, (hillings, and^ 
fix-pences of old Brafs guns,, 
and utenfils of the mop Refufi 
met ah ; when he landed, with • 
french forces, at Kingfale in> 
Ireland, on the 12th of 
march; the greateftpart of 
that kingdom (thenj fubmit- 
ting to him. Ana, before; 
he left Ireland, a prodama- 
tion was preparing for th«, 
currency of Penvtir-mony^- 
and even of Lend} of which- 
were coin'd fom'e 'penoe,/and' 
half-pence* 



MEASURES.* 

L APPLIiGATDRY. 

Arfcheen, Brace, Cane, Cavado; Derfch, Ell, Pico, Ras,- 
Shock, Toife, Vara, Vcfchcove, Yard. V. Proportions of' 
meafures^ p« 

ii* Cubic*; 



a *the yi^nefi of mtafurn\ the 

gnat Mr Chambers obfer'Oes, bat 

%Hi jo etnfufedfyf itnd f.withaij fi 

imperfeSiy dtUveni hy our Enilijh 

iffrifers, that Hi readers, be pre- 

Jfimd,. would not be difpleafd with 

tbepmnM be bad taken to £fembroil 

Vfbat was pei^plext, and to fufply 

idbat was tvantipg'^HcW'many 

particulars / ha^ addfd to bis ac^ 

toiWi and boW'tnucbwore light I 

bave derivd an the Juhjeil bj tbt 

iifpofitiMi of tbem^i I leave to tbt 

§ijerv4ti9iKf tbi furitui; aadmf^ 



ly frtty them fas, in the view, in 
tvbicb I Lave here frejented tbt 
dofhin, it will he much eajier tban 
ever to fie lobatii erroneous, or dt" 
feSive) to ajjijl me witbjkcb biiat' 
as may occur to tbem, for the im^ 
froa'ement of tbis article s wbicb 
(after all) lam fenfihle is Jhort of 
the perfeSiion it is capable o/*,— — 
NB, The proportion of the foreign 
meafures to thofe of Britain, when 
not ffecified in the Notes, ma^ ht 
founi*mtder the bead »f proportitttt 
9^ mtafura, p* 



*5^ T^^l^ 
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Lad 4 
Mine 
Mude 
tier 3 



Cu:bhc* 

Almud'ii. Alottie 8< Afnee 3. Bochd 6. BoSfleair 

L Charge 3. Checweric 7. Chetwert 7. Corbe 6. 
ine 3. Faneg^ ii^ Halfter 5. Hoedt 5. KilIowi2» 
59. LitroQ 3. Load 3y Me(«rette 3. Mina'6* 
3« Misot 3. Moggio 6* Moaver j;. Moy 6.' 
5. Maid 3. Muken 5. Picotin 3. Pipe 3. Quar- 
, Q^^Ilo II. Raifer 5. Rugio 6. Sac 35 6; 
Salman. Salmo6. Scheppel4 5 9. Seder 3^: Staro 6. 
Stax6. Tun 3 5.10. Vicrtcl 2. Voyej. 

I. Denmark, V. Scaadinavia/— -Moreaj V. Italy.; 
Norway, V. Scandinavia.-*— Sicily, V. Italy.- >^ 
Sweden, V. Scandinavia.* 
' 2. Fi- ANDERS: Viertel. V. Proportions. 

3% France : [G»r/r, W^.] ! QaaFte 2 Litfon « 4* Picotia • 
4-,B«iireaa ^ 3 Minot « 2 Mine ^ 2 Setier ( 12 Moid \ 
——Differences (i) Charcoal': LiU'on 2 Picotin 4' 
Boifleatt 8 Minot 2 Mine 16 ^ Muid. (z) L/fff : Boiffcaii 
3 Sac 36 Muid^. (3) Oats: Baihel = doable that of- 
any other grsmv (4) Flafier: BoifTcau 12 Sac 36 Moid. 

(5)' 



b Tbi folhwiMg alphahetical m- 
detet «/" muUitrts atul weight t are 
henegfven ' ffir the readier recottrfij ' 
vtitb referencet^ hi figttt4i^ .M the 
account given of them in thefuhft' 
fuent faragTMpbi^ which are, 
tuerefire, ■ diftingtiffin ty numbers 
fmpxt. 

c By orionnance^ the litron // <2r ^ ■ 
vkUd into 2 demi'liirons, and 4 
fuarter-litrwi % ' and contains 36 
Cithic incbei of Paris. 

d By orffonnance, the Paris buihel ■ 
is^te bt 8 inches, i lines^ and a 
half high \ and 10 inches broad (or, 
in diamettrj witbin-fdc'^But it 
ii different, iu different jurifdiSiions. 
V. 0*«. (3) 

c By ordonnanee, The minot /* ft 
4«-U iiteha 9 Uga high ^. and H- 



inches 8 lines in diamete^j—Jt com" 
monfy weighs 240 lb, mare-wtight, 

f The mine is no reaivcffel j but 
an ejiimation of feveral others, 

S A fetier of good wheat weighs 
betwixt 244 and 248 lb, tnarc'- 
weight, ' ' 'In Bern the Jetier 
confijlsof 16 betffeaux 4 

h The xnuld -of Piris is to weigh 
26401b: that of Orieans 600 lb.-* 
^hat of Berrr it zi boifffaux,-^ 
That of Rouen is iz fetiers, winch 
m^ku 14 of Paris § and weigh* 
3;36olb.— <— v^iu/ is divided int4 
mines: but thofe mines on^ oontain 
% i^paris-Jetitrs, . 

i In/lead ofi^ mines to the moid, 
the eity-meajiire gives 20; 

kOrs boiffeaux is % Min^b 
snd 48 mhettfi Muid» 



Foreign: Taiks 153- 

(c) SaU ' ; Me&rette 16 Litron " 16 Quartier 4 Mrnot » 4 
Scticr 10 Muid. [6) Sca-coai: Litron 4 Pkodn 4 Boiiicau"' 
6 Minot 15 Voyc. [jX^Wood: Boiffeau 8 Minot 2 Mine 
la Mtiiji— "NukRiATiONs (i) AfiUe (of Ma9on = 1 -f 
Cetier. (2) Emine (of Caftrcs) = 4 a fetiet <». (3) Load of 
Tarfchoon== 1]> 31; 2. 80: of Aries, 360: of Beaucaire^ 
367. 20: of St. Gilles, 428. (/^) Pipe (hi Bretagne) =S 10 
chaises, each of 4boifreaux ; and weighs 6co lb. (;) Tun p 
of Aaray = lb 2200 : of Breft, Port-louis, Qginnerco* 
rendbiy 2240: of Audierne, 2300.. 

4. German-y : Scheppel ^ 90 I^af!. 

5. Holland: Scheppel 4 Mude z'/Lk^^ ^Dipfbr.;^ 

iKCEs : Oais: Laft (at Bergop-zeJora) 28. 25 viertels. (at 
Bruges) 14. 50 hoedts. (at Dixmayd«) 24 raifers. (at 
GhcBt) i-^faesy or 3^8 haHlers. (atGravelin) i8raifers. (at 
Lifle) %a raifers. (at Steenberge) 29 viertels. (at Tongres) 
f4 mmds. — : — Variations: (i) Halfler:=z [moid] | in 
Louvain. [fac] i at Ghent, (zj Hoedi = [moavcrs] 8,, 
in Bois-le-duc, Cleves, aild GueMeriand. [muidsjgin Over- 
yffel, ZweU. [raifers] r8>at Dunkirk, [facs] 10. fo, at U- 
trecht. .10.66, at Delf, Rotterdam, [viertels] 1 3 at AmUerdam. 
(3) IiA^ = [hoedts J 1 7. CO,. at Bruges, [mouvers] 20.50, at 
Bois'leduc. 22, in Goelcterland. fmuids] 8, in Liege*. 15, 
at Tongres. 25, at Utrecht. 33, in Friefland. 36, at 
Ikventer. 37>.at Louvain. [raifers] 22.^8^ at Cravelin;. 

St. 

1 Sftit is fiid, ollwer Franee,.h vf^btch isahbut 170 lb m^re-weight, 
Aeptuid \ which is rreatery or lej- p Tbt tun 0/ Nantes confijis of 

fer^ accordritg to toe cufiom of the JO fetters ) tke fetter, of lo bufhels,^ 

frovin^Sy where it is made, and The meafure » ,.ieing leapt, it 

Vfhere it is fold^'-^In Marenne in weighs between zioo and 7.2^0 Ih,* 

the ifiei9ftdb/y and Other places in wbenftricken, it wei^s i% or 20, 

France , whero fult is made, they per cert, left, 

felt it by. /^« hundred 5 which they * q Of the fcheppels of Hamburg-^, 

divide into 2S muids, and every 83 make about 10 quarters, in Lo,n» ■ 

muid into 24 hupatli : and the hun- din, 

dred commonly makes, in Amfitrdam, r ll>c- laft commonly nveigls 40001b 

II -^ lafis, or z^ tuns, weight— -j^t Jlmflerdatn, and in 

m ^e Vittonfir fait is larger North hoUand, a Lap . . .of Barley, 

than that for com \ and is divided conanonly weighs between 3ZCQ 

iotto 2 halves, ^quarters, and 16 and 34001b . . cf Rye: 400 

mefurettes, and 4200 . . oflVheat : 42000 and' 

n Ibe minot of fait commonly 4^00. 
weight ^^Vb, marc* weight, s fVhere they reckon 12 feticr to 

o The fetier of Caftres weight a- a mvid, aud 8 muids io a idfl» 
hoHt ftQO lb weight of that place j. 
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St. Oacrs. %o,^o, at Dixmnyde. 41, at Lide. [^c&J^ 
^ toj* at Middleburg \ in Zeeland. 25, at BruiTeb, Utredir. 
s6, at Alcmaer. tS, ait Ter^ou. . ^9, at Delf, Rotterdam; 
Schedam ■, and Ghent. 3^, at Haerlenf. • 36, at Amflcr- 
dam, Montfort, Vianen« Yielfttsiii ^. 44 *, at Enchuy* 
fen, Hoorn, Mu}^en, Naarden, Wefop. [ichcppels] 33, 
at ThteL 6S, at Ruremond. 90, at Hamburg, {viertdsj 
28, at Mechlin. 33.50, at Breda, Steenberge* 34, at 
Bergop-s«om. 37S^> ^^ Amfterdam. 38, at Antwerp. 
(4) Miua/er ss ^.Schep^t (;) Mukenzz, -J of a Tiertdl. 
(6) Rai/er r= [fcheppch] i, at St. Omers. (7) 5tfr [muid] 
^ ait Ghent, [fcheppeu] a, at Enchyfen. t.t^^ in Zee- 
land. 2.509 at Brilly Flufhing, Zuridcfee. 3, at Aflrffer- 
dam. 9, at Leyden. [viertels] 32, -at Antwerp. 

6. Italy: Bplogna: Corbe r. Fhrtnce: Stsfro '^ 2^ 
Moggio. G/flMf ; Mina 20 Tun *. Legborm: Stax 3 Sac ^ 
S Moggio« Mvia: Bodiel ^ JS^jrv; Rugio ^. Shify:: 
Salmo«. ^MiVf; Staro^ 

7. Muscovy : Chetweric 8 Chetwert <•- 

8. Portugal:- Al<}uie 60 Mov\ 

9. Prussia: Scheppd 60 Laft ^ 

10. Scandinavia,: Ton*'. 

»i. Spain: Biftanji Fanega '. Eigtatfma: Qnartilli^ 

4Sahfia« 

t WbeHthtUt<iitBttUm9roban firti\ vf», u great tae, and a 

%febeMeb» fmail 9ne : wbicb it the etmauii wet 

u 7m laft •/ tbtfe places is *fpfr and is aioui 7 ^ htjbcb, wncbef" . 

ti9t, taore than the- loft of Amjter' ter^meafure \, and about ij,, ppr 

dam^ cent, left than the ffpeat one, ■ 

w Where thef reckon %fda tO'et* f The ftaro »/ yitnice it>ahont i 

tnuid, fetier of Paris. 

X Each fac containing % fche^ % The chetwert hoUt ahnt $-^fg 

ftls, hu/bels of wonch^er-meajure, ■ 

y Of the cnrbes, lOO mahtahont ' h A moy contains about 3 engUJk 

qi fetien of Paris, garters, 

z The ftaro weighs about 50 lb, i Of the PruJ/ia fcbeppels, 4 

^^alt isfeld by the ftaro of j% lb, maJke a muid i which it aftone of 

a The ton of Genoa is about 40. 34. lb. 
hujhelsof wtncheftir meafure,, Jc ThetMn of Denmark and Nor* 

b At Legbcrn ^ faes is accounted way it about ^^ Loadon-bu/hels, 
n make little lejs than lo englifi I Of the fincgas- •/ Bifcany and 

hiijhels. yialencia, 5 make an englijb fuar» 

c Of the bocbela, 9 |> make «- ter. 
bout i bujhels wincbefier.meafure, m The quarter of Catalonia it ^ 

d 7*if ragio weighs about 41 lib ; the fame as the engfifi quarter : and 

Oftd makes, in Florence^ 1 iftaros, zi_of them is a cargo, or kad, of: 

•^ Of the bhao, thej bava % 360 lb Weight. 
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4 Salina. Gf^amJaj Almude ** 2 Fanega. Valmcia: Fa"^ 



fiirga °. 
12. Turkey ; Kiltow p* 



a. 




Aera 134. Achtelin 3. Acumbre 9. Amphora 5. An** 
ker 4.- Arroba ^. Afnee 2. &rile 5. Barique 2> fiafTee 
c. Beron3. «Bigorza 5. Boccale5» Botte 2. Brenta^. 
^ufTard 2. Cantar jgu Cavada 6. Chopine 2. Cogno 5. 
Dcmi-feticr 2, JOrioUnck 3. Fat 7. Feoder 3 4. Feuil* 
lette 2. Fiaiio 5. Hcemcr 3. Jc 3. .Kan 8. Lera 5^ 
Levor 5. Loder 5. Maflem ^. Ma^Ui 5. Mero 5. 
Metet 20. Miilerole 2. .MiCeroIe 5. Mittidel 5. Ml- 
Toxo 5- Muid z. Mufiie 4. 4[)ke 10. Qxio 5. Pigtia'* 
toU J. Pintc 2 4. Pipe I Ji 9. Poin9on 2. PoiiToa z, , 
Pot z6%. Quarta5. Quartillo9. Queue 2^ Reoder3« 
Rttbbia 5. Sachie ^. Salma 5. Scandale 2. *chreve 3. Se-> 
ch}rs5. Seiltin 3. Setier,2. Somar 9. Staio 5. Steckan4. Stoop 
147. Tomolo J. Tun 2 4 j. Viertcl 34. Ifrna^. 
Yurie 3. 

I. Flakpejis : Stoop *» 50 Aem ' J.04 Pipe.- — Dip- 
F^aENCEs : B.€er is fold by the barrel of 52 ftoops. The 
Stoop contains 7 pints : and the Aem is about 42 galloM 
wjne-meafure, in London. 

;t. Fn^Nci : Poiffon » 2 Demifetier 2 Chopine ^2 Pinte »t 
fpt4 Seder ^ 36 Muid* 3 Tonneau.— — rDif^EaENCEsi 

Brandy 

-n ^rr abnude /V tf3$«tf/ i ^ riif « u Ti&« pinte . . •/ Paris n ahout 

Sjh hujbek : in nvetght . ,hy hcj^ft^ the btb fart of the reman ootigTus.^ 

244 lb • • byjtr.ike, 99 lb tnglijh,-^' and ctntahs 2 lb •/* c§mm»n nvator, 

'HB. 100 facs of Grenada make • . That ^» of St Denk is higgxr^^n 

2 lifts xo frulis of An^triam . . ^64 fn/erfil fiiUet it is matted a pot, 

fitters of Paris ..128 hujheh •f v 72i« fetier, among jgaugers, i$ 

BwrdeatiXn an eftiwation vf 8 fintes^ 

O the fanega of Valencia makn x the maid— Af Bourdeanx, con- 

about 2 englifh buflteh. tains no pots with the Ue, «r lOO 

p '^he killow vfiighs about 20 fots dear meafttre } the fot contain* 

akes : and ^ -^ <f them make about i sng about 2 mingUs of Anifterdam.'-^ 

anglijb qnarter , of Chofnfaign JSS 48 jetierst^^f 

q *tbe iloop, they rechm, weigh* Montpelttr and federal other placta 

61b cf their loeight. in LanguedoCj SH 78 fetiers j the 

V Six aems /nlct*^ a ten of 2 $2 Jetitr 32 /©/i, equal to ^^fteckani 

grallons^ tvinehefter-meafure, of Arnjigrdam^^—of Paris, according 

8 tr&ff poidbn ctrttaim 6 cubic -t^ an ordonnance tf Menry IV, 30P 

imchas. pintts ^ according to the regulatioft 

t The cbopine of eomtntn v/atcr •f Louis XBl, .280 pintts^ 

^tf^igi^jiJiXh of Paris, Jt 
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^. Brandy (ftt Montpelier, lloloiife, &c.) h fold by die qam- 

"tal^of 100/^ weight with the cafk Variations : (i) Af- 

net [tx Lion) 80 pots. (2) Batique (at Bourdeaux) :|th of 
a tonneauy or 3 paris-ittiiids. (3) Bm^^ the Soathem 
provinces) a veflel containing about a muid. (4) Bujjfard 
(in Anjou and Poitou) half a pipe. (5) Feuillette (in Bur- 
mindy) 120 pintes (in Some provinces i i apinte.) (6) Mil- 
ieroie (in Brove&ce) abont 66 pintes of Paris. (7) Pipt r 
(in Anjoa and Poitou) a maid and half of l^aris, or 432 
pintes. (%) PoiHfwi (at Pans) a demi-queue, or half a 
queue, (in Blaifois and Touraine) half the orieans-tun, or 
288 pintes. (at Rouen) i3boiireaux. (9) ^eut (in Cham* 
pagne, andatOrieans) 54 fetiers. (ic) Scamdale (in Pro- 
vence) 47gaUon*wiiichefter-meafure. (x4) Towieau (atBay* 
oone and Boufdeaux) 3 pans nnuids, or 864 chopiites. (at 
Beiri, and Orleans) near z parismuids, or 576 chopines. 

3. GaaMAiLY : MafTem 4 Viertel 20 Aem 6 Feeder * 
2.50 JlcodefS— •VAaiATioKs .. Aug/burg: MafTem % 
Belan 12 je • ^ Feoder. .Htidilherg: Mauem 4 Viertel 
12 Aem 10 Feoder. . Nuremberg: Maifem 64 Heenier 12 
iPeoder . « Vienna: Seiltin 4 Achtelin 32 H^emer 32 Feo* 
iler. . Wirtemberg: Maflem 10 Yune 26 Aem 6 Feoder.-«* 
KB, (1) Driolinck (of Vienna) ^24heenier8. (2) Schre'ue 
|of Vienna) == 4 maflems. 

4. Holland : Muflie 4 Pint 2 Mingle 2 Stoop 8 Stec- 
haxi 2 Anker 4 Aem i^ Feoder.— Differences : (i) 
Hony (at Amft^tiam) is lold at ib-many pounds flemiih per 
tun ; confifting of fix aems . . or by fo-many florins per bar- 
rel- . or by the hundred weight. (2) Oih are fold by the 
tun ; which contains 6 aems, equal to 1600 paris pintes. . « 
Coarfe fiOi-oil they commonly keep in barrels, containing 

from 15 to 20 fteckans. Variations: (1) Viertel^ ot 

Firge ^: ? -5 mingles . . that of Wine, 6 mingles . . that foe 
Bnmdy, 6 -J. (2) Tun, V. Differences: Hony, Oil. 

5. Italy : 

y The pipe goet by the name «/ at Aufierdam, 60 to 90 virges. It 

sttin in the pr<nnnces hcjot^d the is ufi.fi^, tker'eforej nuJth.theHollfind* 

Ifoirci ' ers^o reduce thoje meafures into hutu 

% The feoder is fi/ppofd the load ty tbefolkiving reckoning : For one 

■9f a *wsgon tvith 2 horfes. Butt, Purges . . 27, at Cognac^ 

a The je is 12 hefom^ ok 3 tnuids* Emkden, .Monguion, Rhe\ RocheUe 

b At Bruges they call the \kgi&s *. 29, at Nantes^ and of her place* 

Sellers ^ reckoning 16 Jioops to a in BrUagne and Anjou . . 30, at 

Jefiier, — NB. It is common to put Hamburgh, and Lubeck . . 3», at, 

French, Upanijh^ and Portugal Amfierdam, and other places im 

wines into pif&s, 'butts, and other Holland '^ and at Bourdeaux^ atut 

piecei ) fome of which will ctutain^ 9tbirpla(4S in Cutennew 
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5. Italy: Calabria: Fignatoli ^ ^2 Staio 10 .Salma. 
ftrrara: Sechys 8 MaftilU. Florence ^ k Legbpm: Mit-' 
tidel 2 Frafco 2oBarileio Cogno. Genoa: Barile 2 Mi- 
fciolc 5 Bptte^. IJlria: Sechys 6 Urna. Mpna: Lo- 
dcre. Rome: Boccale* 7J0 Rubbia 13.5a Brenta. Fe* 
nice: Lera 4 Sachie 4 Qiart 4 Bigorza 4 Aoiphora ^«. 

Verma: Bancc 16 Brenta. Differences: (i) ^^^ 

(at Venice) is fold by the ilaio ; and is, in quantity, about 
I feticr df Paris. (2) Oil (at Genoa) Barilf 14 Tun f. (at 
Leghorn) Mittidel 32 Oxio. (In Morea) Levor s 10 Ba« 
rile, (at Naples) Tomcdo 16 Sahna,^. (at Venice) Mc« 
ro ^ 40 Mizaro. 

6. P01LTUGA.L : Cavada 12 Almuda*^.—— Variati- 
ons : ?ots are alfo ufd, holding . « fome \ a gallon • • others 
^ of a gallon. 

7. Prussia : Stoop 180 Pat '. 

8. Scandinavia: Pot 4 Kan <*• 

Q. Si*AiM : Qaartillo 4 A9umbre ■ 8 Arroba ♦. Anda* 
lufia: Quartillo 4 Somar ^ Arroba. Valencia z CantarF. 
•—-Differences: 0/7<: Pipe 40.50 ArK)ba. 

10. Turkeys Okc 8 Meter'. 

WEIGHTS.. 

Ace 4. Arrata 7. Arroba 5, 7, 10. Baleman ii* 
Barquiit 6. Cantar 5, u. Carat 2,4. Cargo 10. Caf- 

tillan 

c ^bt pignatoU h equal f ib* k The almnda boUi 4 -^ gaiUm 

frtncb pinte. ^ncb^er mtafure, 

d 7]6£ botte is about joo fints^^ 1 T^f fiit u «^90f 80 /0O/1 «ffN 

7^e Vtnetian hottt is dinnded inf n^erf-meafurt, 

vtufiacbti \ 1^' %»bereof make tbe m 7be iasib^ldi near x galltn 

mipbera, wincbefter-'meafure, 

c Tbe !>occale eontatm femewbai n An t^utnbre fV ak^t 3 ^in's 

mar £ than a parts pinte, trnglifh, » 

ee By wbilefule^ tbe •mphora o 8x arrobu if^Andahfiay make 

is 14. quarts I and tht bigorta, %$z ta/iem emglijh , , bat, upentbi 

J j^fuarts, SeviUe'gauge, ^36. 

fT%e tan 9f Genoa maket 136 p Tbe dantar bo/ds abmtt % gai^ 

Z^etidon-gaUons, btm wintifelker^mtafart, 

g *Tbe kvoj tvfigbs 7 ^ lb : Zft q Tbe meafurefor oil /« fAe itrr$* 

v>bereoffU a candia-bariU \vtbieb ba a/* 25 lb. Hayes, ntgoriattr^M 

Jhould bold 15 engUJh galloni, and- magaxine, p, 350. 

wrf]gi> lia -^ lb awrdkpMS, t Tbe meter is aiwt % ibirds tf 

h 5 ^ falsnts are accented ta a a vmtcbeflar'gaUon* 

Uin ^ zy6 gallons tf oil in Lcndon* s In moft parts ef Europe the 

i Tha mero is about 3 I fints bf woigbtt for coarfer eommodrties en 

muafure: bat, iy wtfiSt^ is .ft diifereat fi^om tbtfo, witb ^t»bkk 

mtrct ibey weigb gold, fiver, Jetveb, &c 

p Tbtfi 
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tillan la Centner j, 8, 9. Denier 5. Diam 2, 4, 5, 7* 
CO, II. Eneel4. Grain i, 2,4^5, 10, ii. Gros4» 5. 
Killet II. Laft 8, 9. Lifpound 3* 4, 8* 9. Lxvre 2- 
Load 4. Loodt a, 4. Marc 2, 4, 5, 10. Medical i f • 
MiUier 2. Numik 3. Obolo 5. CJchavo 7. O^ve 9. 
Oke $9 II* Ounce 1$!, ^, 5, 7, 10, 11. Penny-weigkt 

I. Pood. 6. Pound i« 3, 4, 5^ 7. 8. Pnmi 5. Qurta 
J. Quint 3. Quintal i, 2, ^, 7, 10. Qoirat 11. Rota 

I I . RotcUo 5. Rueio 5. Saliqua c. Schippound 3« 4* 8, 9. 
6eftertia 3. Scruple 2, 5. Shock 8. Stone 3, 4»8. To- 
ihine 10. Tun 3. Vicomte2. Wage 4. 2ollotnic 6. 

1. FLAVDsas : Ounce 16 Pound 100 Quintal.-^TaoY : 
Grain 32 Penny-weight 20 Ounce 8 Pound ^ 

2. France : Livrc 100 Quintal ■ 10 Millier. — ^TaoY ^ : 
Karat 24 Grain 24 Scrupule 3 Drachme 8 Once ^ 8 Marc 
2 Livre y.— DiFFiaENcEs y, . At Calais they have three 
ibrts pf we]|;)its : (i) The fix& is the town-wagb/ i 100 lb 

of 

^Thfi Utter J fi>gU tahe^ntite' cent: 16 it/iin ^ the tskU heimg 

§f under th* tit/e of troy 'Weight,'— fcarce 14 ef the wmrc. (3) At Jtou' 

In the pvan time it wtup. he ehfervd en th^ have nnotber f9rt ef weight , 

that there sre in fiene fUctt, ftiU ealtd the poids de Vicomte ; 100 lb 

further MfiinSitns ef weights .* ef which it reck§Hd r* wike etioitt 

Ihns . . ett Genoa the^ have 5 kinds 198, er x 10 Ik mare, or faris^ 

f/* weights f (j) Large weights^ hy %»eij^t ; eJfncitJfy in weighing of 

%i'hich all mergbandiiiiu are weighd Kve^I: hut, in weighing other things^ 

at the cu/toni'houfe (t) Cajb' thefaid 100 lb ts counted xo4lb 

W^gheSf fir ^afiree^ etnd other marC'Weigbt *. (4) Li Langne* 

Jjffectet, (3) The Cantata or fuifital, doc, they have affo another fert ef 

Jar the eearfejl commodities, (4] weight, ealld the Roman «r Sute- 

The targe haUnce, for raw Jilis\ nt- weight ; which is much the fame 

^^^(5) *^* Small halance, fir JSner as the tahU'Wei%l>t, 
eenmodities, * Of the Vioeunt'Weigbt, they 

t 111 ^KrMi/ft*pouiUt miake ahont have mo left a weight tSan 13 lb; 

4tCoU>) trey-weight of London, fo that an goods, weighii^ under 

tt In feme flaees a differtnco is that weight, are wetghd hy tba 

made hetweea a qaioiml and a Km* mare-weighe, 
^red-pound wdgkt: fe that the x The ovnce-^with Goidfimthg 

knyer and feller are ohh^d to eteplain andMosryers, is divided as /mows^ 

ihemfehes on this head tn making of viz. Grain 7.20 FeUn a MaiMe a 

hargaitu, Eftehn %o Once, ' with Fhy 

w M^fide (z) Tie votdi de Marc, JSciane, ts the iztb fart of Ae It- 

generally ufdhy merchants for thiugs «r/, K Livre y. 



m little comfafi ) (t) In Provence y The ytnt^^f Jk/ignon, IJtns, 

and Langueaae they have the poidt Bdentpetier, and Touloufcf is 1 3 

^e Tabic { which is found to dif' ounces : that'^^f Rotten, 14 : thaf 

/er, in feveral places, from the -*^ MarfeiHe^ and RocheMe, 39, 
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of which make^ about 92 lb In London. (2) The feconjl 
IS the merchant^ *weight i of which loolb^ makes 113 in 
London. t3) The third is calld the englifii 'wooi^'wtight ii 
i and is about 3 per cent lighter than the town-weight . . . 
Ai li9nsy th» weightsare of two forts : (1) The dty-^iveifhft 
which weighs i/l ounces of the pound de m^c, for common: 
nfc; and [z) Tke othtr of ij^ounces, forfilk. NB. 100 lb 
fflk-weight makes 108 of the city- weight: and 100 lb 
cf the city-weight is about 94 lb avoirdupois engfifti . . . 
At Rmeiff they have two forts of weight : viz. di i^comtit 
and di mare. 108 lb of ^he former makes 160 of the latter^ 
or I lolb o£ paris-weight *. 

}. Germany; Loodt 2 Ounce 16 Pound* 14 LiT- 
pound *.— — Troy : SeJilcrtia 4 KumHe 4 Qmnt 4 Loodc 
16 Marc«.—^— Variations : (r) Centner * = 8 lifpound. 
(a) Sckrfp9und of feathers and wool is 20 lifpound. (3) 
Stone . . of flax, 20 lb . . of wool and feathers^ io Ib^ (4^ 
' 7un of butter and tallow is 16 lifpound. 

4. Holland : Grain 4 Dram 3 Gros 2.50 Engel ro 

Loodt 16 Marc 2 Pound 8 Stone. -Troy: (i) For 

nveigbing Qrofs gold: Ace 32 Engel 20 Ounce 8 Mart. 
(2) for Fining of ^old: Parts 24 Grain 1 2 Carats %v 
]^arc*.*-— ^Differences : Salt (at Amderdam) is fold by 
a great hundred of 404 fcheppels ; which is reckoned 7 
lafby or 14 tuns, or 28000 lb: which is alfo counted 2o>^ 
iocs ; and is fold by the pound flemifl) : and 1 1 \ Ufts of 
Amfterdam make about the great hundred in the iHe of Rhe 
in France.— Variations; (i) tiffound zzz 15 pounds. 
(2) Load =;40oI6. (3) Scidffowtd =20 lifpound. (4) 
IFage-sz i6^\h. 

5^. Italy: Ounce 12 Fbund 25 Arroba 6 Quintal. 
Siorea: Dram ri.ii Ounce ^ 12 Pound 3 Oke 44 Quin- 

P2 , tal 

r Tbit Ufi ii tnly to h undtrJUdd c 1x6 marcs mah tctVo tny- 

in the weighing if vio^l: or ttft wtight in l^ndwi, 

soo lb marc-^wtigbt %ueighs but cl A centner makei about 120 lb 

lo^\h of the wf count -notigbt, l^.. avcirdtt^ii in Lottdon.^^Tbt centner 

rote vf.'^And 100 lb de 'vicomte of tin, at Dantsuc (mobicb eonftjit 

f> about 1x3 -J lb avoirdupois epg' of izolb^ maht, in London, about 

ajh, xxilb. 

a Tbe pound of Vienna ,, in e I'be marc*vreights of HoUanJ 

fomt commoditieiy is divided into 32 are about X per cent tighter than tbo 

Uodts . . in otbers, into 28 pints^ troy-weight of London, 

b ji lifpound offeatbero^ or ttfoot, £ In weighing raw^iUky they 

is x6 lb. reckon 1 5 ounus to the pounds 
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tal. Siciiy: Ouaee it Poand 2.$o Rotello loo Cantar s. 

Vtmei: Pound I co Quintal '*.— — Troy : Gtuosy fUrtnci% 

ic Legbom: .Grain 24 Denier 3 Grofs 8 Oa^ce 8 

Marc*. Nafiis; O^ve 8 Ounce la Pound ^. Ronu: 

Primi 4 Saliqua 5 Obolo a Scruple 3 Dnun 8 Ounce 8 

Marc '• Fenice : Grain 4 Saliqua o QuarCa 4 Ounce 8 

Marc '.*— DiFFERENCBs: Cont^ or Grain (a^ Florence) is 

fold by the Mqggio of 24 fiaios, of 50 lb weight, 

each.*— i-^-VAaiATioHB: (i) ^ntal (at Leghorn) is 

of 4 forts: that of., loolb, for Alum, i5olby lor Sugar 

. . . 151 Iby for Fifli . . 160 lb, for Wool, (at Rome) ot z 

fosts : that of • « 160 lb* for Spices, and other choice goods . 

.. 2;olb, for heavy Bnlky goods; about 290^. avwdu* 

pois in London, (a) R^ulU (at Genoa) is xS ounces. (3) 

Jitugi9 (at Rome) is 412 lb of their weight; and makes, (in 

Plorerce) 3 i ftaios. 

6. Muscovy : ZoIIotaic 96 Pound "* 40 Pood 10 Bar* 
quit. 

7. Portugal: Drama Ocfaavo8 Ounce " 16 Anata 
32 Arroba 4 Quintal *. 

8. Prussia: (i) Gr9fi 9r InMy gtods : Pound 34 Stoned 
10 Schippound. (2) Fim go%is : Pound 16 lifpoand zo 
Schlppound.—— Variations: (i) Centmr of Tin (ft 
Danuic, 120 lb; at Koainglberg, ia8 lb) makes, in Lon- 
don. 

f t%€ canttr is sButt S7(lb «- ^ff* 

wnrdt^s in Londm* 1 X16.50 Rowmn, Venetian^ mti 

h Tht Venice imi|htf tfftf SJ-^ Vertna-maxa maki 100 lb traf^ 

tingutjbt inn grofM tud futtk, (i) nvtigbt^ in L»md»ih. 

By tbt gv^fs tiejf tveirb »4rjtr m *tbe Riffia fUnJ is tmtnied r- 

mitals^ ftatbers, mnd otter bmher' finite 13 mc 3^ 6j^r. trrf» 

ing temmdififs* {%) By tht fottlc weight $ »r 14.15 »k aveirdt^is. 

they meighjilky Jpices^ ^Hh ^'* ^ ^^ Port$igaI ousice is alfr di* 

^^And (z) 100 lb grofs'Weigbt, wded inf jtejuy'Weigkts and 

wstk$ xsllb ftittk\ w xo61b «- grains \ the fame f^trts the ouna 

nnirdupeis in London, (s) 100 )b trof is diwdedintp, in London. 

Jutiiet mmke 6%,6€ grofs i or about oTbe Portugal wei^ti are he^ 

" €%*T^ tev^rd^tfoii in London^ tween 3 and 4., per cent, heavier 

KOf the Jtniiasi maiC8» xoq lb than the London avoirdupois, 

tny-^ooesgh, in London^ inake about p The iittig Frujia, and Dant- 

. . 130^ St Genoa, » ^S^^SO, at xic-Aont (fir pepper, fpices, and 

fl^renee^^VK loolhtroy^weigbt^ other Jine goods) is %^l\>, 

. is ofual to S6.$Qlb of their weight q 9^ bft . . of Dantxit, makes, 

for fihuer \ \uiiriin they reckon 1% in London, about fjoir fY^^.cf 

nuftees to the pound* Koningfberg, a f mall matter aborts 

k t6.$o JVdf/iet. pounds make xS cw. 
0bout looib troj^xsteigbt^ in Lon* 



Forei^ tablet i6i 

don, 112 lb. (2) £^7^ . . of hemp, flax, and fuch fight 
goods is 6 fchippound, or 60 ftonc, viz. at l)antzic, 
20401b; at Koningfbcrg, 24001b. \, But., for Pot- 
aihcs, thelafbge is reckond douUe; viz. 12 fchippc^ind 
of tbem take-up no more room, in, a (hip, than 6 fchippound 
of hemp or flax. (3) Sb9ck is 60 pieces of any commodity 
feld by tale '. 

9. Scandinavia : Pound 20 ^ifijoand 20 Schipponnd*. 
^— VAaxATiONs: (1) Centmr of gnn-powder is i2olb, 
(2) Lafi of flax, hemp, cordage, and tallow, is 6 fchippound. 

10. Spain : Dram 8 Ounce 8 Marc 2 Pound 2; Ar- 
roba 4 Quintal. Caftiie : Grain 28 Dram 16 Ounce 16 
Pound 25 Arroba 4 Quintal. Catalonia: Quintal < 3 Car- 
go. Valencia: Pound 24 Arroba 4 Quintal 2.50 Cargo. 
-i— Taor: GM: Graim 12 Tominc 8 CsdUllan 6:25 
Ounce 8 Marc. Silver : Grain 75 Dram SOunce 8 Marc ^, 
•— DiFFiRENCEs : IVool is fold by the arroba of %o lb. 
And 1 00 lb of London makes about 102 lb m Catatonia ! 
but it makes about 921b of their wool- weight. 

ti. Turkey :'Graui 4 Quirat 16 Dram 12 Ounce 12 

Rota 1 50 Cantar ^. Troy : Killet 24 Medical ». 

——Differences : ^i7i is fold by the baleman, containing 
6okesr. 

Synonyms. 

Afchaee, V. afnee, Aum, aem. Barrel, hrenta, Bot«> 
tie, heccale^ mingle. Brante, hrtnta. Buihe^ htnffeau^fiaiQ^ 
Butt, fife. Carat, faliqud. Denier, firnpule. Dram, me» 
McaL Fat, ptpg. Feillette, JeuilUtte. Fertel, ^erteL 
Flaflc, Jiafco. Fuillet, femllate. Gallon, fetter. Orain» 
^imi. Gxo^t dracbme, Hemine, ehofine. Hogihead, tmid. 
hJinx,earat. Letcht» Leth, Ufi. UmA^ eargo, /abuh '^^^^ 

P 3 Mill- 

r tr&ai, a fliock • • of wtoj is vftrth % rialt j £nJ i£« tmine 

%ofit€et\ . . 9f linen^ 60 aihw^ vwfhs i€ grBtms acafiiUan h t6 

Butj nuhen linen is mtrj narrow, ttmtne 4 grains : 6 eafiUdn and % 

and not treaft or folded douhte \ % tomna make t ounce marc-'Vmgbt s 

amis of puh Unemit reekSnd hit i andt omntes to t nrnrc^ 

OMn. w VTbe Turkn^ttaXnmdket ahut 

• 7. 50 of the SwtSfl>^ fchippowid 120 lb in Lm^. 

make, in London^ socw. xio medical ofgoUis ^onneesp' 

t W«ol ie foU iy tie ofreha of troj^^wdgbt, in London. 

)0lb. ^ If the baleman^i^ weighd 

» 9iMr meight for g»I(i lod ffl- wtth the hdera ; it vtiU Vfeigti^ 

nv, Uk Aaft, or i» bm, in the bderm^ ani%t%deemu 

1$dm^ it gsfoikw! * Hfluaf is • 
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€Wc» Air. Pech^, /«/. Penny^ mamU. Piiite> /•#.. Pof- 
Ibii, foiffm* Pancliiofly foinfon. Poond, arraia, QaartCy 
^. Robe, Rove, tatrtbA. Rofuill^ ^«»^. Sdnnere^ 
<r/#v^/, ^CffoKX^ JtAer. SeCkr, cAeft*/. SonUB^yiNiar. 
Scaio» /«i«. Stekataen, /^ibni. Tietc^ amv. Iwiuia- 
fcra, Jachie. Toife, fathom. Tun, tmmtmu* V«tgc> 
nntrttU , Vcrtd, mir/f/. Viige, v»#n#if. VifHile, mtrteL 
Voedtr, /Mrr . Zsaobvt, mftmtbn. - 



■I III ■>■ I II — fc»i^^ I I I— — — — ■— ^ 



Proportions * ^ Meafures. 

(Applicatory*) 

ms folkws: at Amfterdam, 942. Antwerp, 946. £0- 
»onsa» 1204. firemen^ 964. Cairo \ 1824. Cdiogiv 
9j;4. CooftantiBople ^, 2314. Copenhagen, 96c. Dant- 
wc, 944. Don, 1 184. Florence % 1913. fjancfort,. 
^&. Greek, 1007. Leyden^ 1633. Lorrain, 958, 
iifaatiia, 1569. KfecUm, 919. Mkkllcburg,.99i. Na.- 
pka S 2 loa Park *, 1068. rngue, 1026. Rhhiland \ 
f033. Riga,. ^831. Roman: fa coUtj^nut^ 967: 09 /i&« 
m§MumeMt rf CofuHm^ 970 : m /i«f ^ Statt/ius, 972 : ^x o- 
tlmgho'o/ P^effafian, gZ6» Spam, looi, Stra/burgj q20i. 
Tdedo^899. l\uaii^ io62r. Venke, ii6£. ^ 

YAILD& 

• • . ' ' • - 

• The Propovtiont Utngfitt 01 twai, tf^ 100 yMrdt; S$ K»v«.. 

ffnian anfwer. to otbtr ftu/ions. vaiMsofme-eW •f£t»Undt(Advt ) 
rtlstingtotkefiiiminfsrticla: *. . t.»5jr#r^ fif,^So e&l S9 loi 
g, --. ^P^tfT li tbt wtlut cf I vara yards ; S0 1 rZ^, to. r.2 c MnA» 

jp#r^. /ir^ 4f IqS; twirtfl, /tf XOO h caUd the Pifce, we Pico, 

jwrA; 5o I •»««,/» S'Tor'J"* . <K«^ ^A» Biace, dr0ractio» 
— Jr2»«'' a««V y , Tfffi^ yards d a Toift m 6/«ftfr. 
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Proportions ^aBle 163; 

Tards 

100 TitrJs of England make 

Arfchiif n ^40'3?> ^Ruflia. 

Braces So, oj Feirara — 104.32, €/* Bergamo, Bo* 

Iogna«— 150^0, of Ancona — 136, ^Mantua, Modena^. 

\tmot: for jflk, 136.26, ofMihiXi : for cloth. 154.75^. 

^Florence, Leghorn,. Lucca I7i.33# <?/* Milan : /<?r 

CafiiS""^ ^B.6gr £^ Leghozn ^46^©^ Naples, Sicily— 

40.66,-.^ Genoa — ^44, ^Rome — 4^66, 0/ Marfeilles^. 
Montpelier — 50, </*Giiienne, Tholoufe — 5566, ^ Bar^ 
celona — 57-3Jr ^Andahifiai — 6i,i>9, */" Avignon, Dau- 
phinc, Provence^— 97. 3 3,. ^Valencia. 
' " Camadop^^^ 3 3 • 3 3« V" PortiigaL 

EUs 77.22 tf Lion5 — ^jZ^ of France — 80, of Fer- 

lara, Geneva, London, Ofnabrug — 114.60, ^$t GalL 

for «w;w//p«— — 125, of Cambray, Douay 126,- of 

Bruges— - 1 30,. of Yprcs 131, of Artois—— 131.66,, 

^ Brabant^ Narva ij2, of Ruremond 133-33» of 

fiolland, Norimberg-i-— 134, IpJ^ Anj^ep 135, (t/^ Dun- 
kirk, Middleburg- — 1 39, ^ G ueldcrland, Maeftricht — 
»44, ^Biftany (for filk) To,tMTay— ^140* ^.Denmark— 

14$. 66 0/ Norway 1 49^331 ^f ^^ Gall/«r H^eu-'. — 150, 

^Dsntnck i5i»^Licge — 153.85, ^Proffia-^— 156,.. 

j/* Sweden — 156.25, (?/^Naumberg-^--i6o, 0/^ Bafil, Bern, 
Cblogn, Franefort, Hamburg, K.oningfbe]^, Leipfic, La-- 
bee, Riga. 166.60,. fl/TBrcSaw. 

PUq^ ^Candia (for Silk) \bz£% (for Cloth) 152.68 

— — y Turkey (for Camlets and Grogmm)'! 50 (for Limn J 
66.06- (for H^ooleu) 133.33. 

JUs^, — 1^6. jp,. ,^ Piedmont. 
. ^9rib-—-i.4a, ^Fokmd. 

Varas'-frr^i.ii, of Foitugal— -loS,. ^^ Spain— — 109J 
(5^ Granada. 

•/^Kfa»v«-— 8.77, of^vOaL, 

f< I « » • • • 

» 

Cam 
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Corn 

10.25 Quarters of England make 

AkUifii 27, 0/ Delf and Rotterdaia-— ^88, rf 

Schoonhovm. 

jffitiit'-^^i/^,,ji, 9/* Lions. 

Bujbi/s^'^^9, if Bourdeaox. 

fmmwmt 157, ^ Spais. 

hiuis 7.50, ^Bruges. 

£«^— i-»i, ^Amfterdam. 

JWiii^— 10.50, ^ Bruxdics— — 4.58, «/* Ghent- 
27» ^ Amfterdam— -— 33, «/" Groeningcn* 

i^ai/^i—— 18, 0/* Dunkirk. 

5^i/.««.2B, ^Dort 40, ^ Middlebarg. 

5rf/Hf/r— 30.75, ^ Dantzic— — 56, ^ Prufi]a< 
S3, ^Ifamburg. 

Sriim—— 17.53, •/'Calais-*— 19^ •/'Paris. 

#7^/r/r— 37.50, ^Antwerp. 

(Itinerary) 

A Milt ^contains Rbinland feet 

in Arabia, 6187. Britain, 5454. Bnigand/, 6000. 
Egypt, 25000. r landers, -6666. France* 5250. Ger- 
many, fmalU 20000: nddMtj 22500: largefi^ 25000. 
Hollana^ 8000. Lithuania, 18500. Mufcoyy, 3750. 
Pe^iia, 18750. Poland, 19850* Scotland, 6000. Spain, 
7090. Sweden, 30000. 

Proportions of Weights. 

1 00 lb averiufms of England xxmit, 

«# Amflerdam, 91 lb 80&. AnccnMi, 136. Andaln* 
fia, 102: •fn»i99l n»iiibt 9t« . Antwerp^ 96 8.- Bifcany, 

90 

iw^^ Juth d»fin9i»n $f M/laneo^ tvtr natfM they mte-toBit ]e%lii^ 
Jirihiuft ^ trgvJing | iy wli/. ^ 



Proportions 



Bologna, 12^. Bremen, 




icge, 96 5 , , ^ 

153 II. Modena, 13S 12. Naples^ 154 10. Norway^ 
92. Paris^ 90 8. Poland, 114 5- Portugal, 104 13. 
Provence, 113. Pruifiay 116. JRociielle, 90 9. Roaen» 
'88 Ruffia, 90. Savoy, 121 13. Spain, 97 4" TKq. 
loude, 107 II. Valencia, 92 12. Venice, 152 



TKo- 
Vien- 



na, 81 7. 

for Brabant, V. Ant«wer^ Hall, Leipfic, Holland* 
Amfitriam: Marfeilles, Frtrven^e. Naomberg, iSffic* 



. AftlfitTmAfn ^ 

Norimberg, Trancfirt. Seville, 5/^/ir. 



TABULATING. 

ft Subtract, Multiply, DiviDt^ 

hy Addition. 

iJTwice-doublc-Multiplicand facits t^ eve- 
ry multiplicator. J gives tbcfacit of*^ 

2. Tabulate Divifor: Quote next-Digit-un- 
der : Subtraft by Addition ^ 



a 



In the MULTIPLICATION- 

fupi (I) The fjcits of the multi- 
plicand /<w<V« doubled^ are, as 
they ftand againfl the digits 2 
and ^. Then,. To multiply the 
maltiplicand— into 8 (the 
laft figure of the multiplicator) 
double the facit of the digit 4 
— ^into 6 (the 2d figure &c.) 
add the facit of 4 to that of 2 | 



MuhipU'Cand cator 
98765x768 
197530 {I) 
395060 
hy 



C3I 

^3 2 






790120 
592590 
691355 



8 

6 

•7 



, . 75A5'520 ><7^» 

(=:6)— into 7 (the next figure &c.) add-together the 
facits of I, 2, 4 (=7) i^acing each of them, as in. 
the common method of multiplication. 

Ia 



III the DivittON-fnni^ 
here indented, (i) Vahm- 
itttg the S^ifirt ts in the 
exampif^ viz. ^^inft the 
digit 2» by adding the di« 
▼iu>r to ittelf » againft 3, 
by adliing together the to- 
tals of z and i ; againll 4r 
by adding the total of z 
to itielf, or that of 3 to 



DiHHJlh$i 



\ 



7c8$ I $20-2-768 

OTtTQi** 1536 




'fir. 
I 

2 



»S04 

307* 
3840 

4^S 

5376 
6144 

^ftitnt: 9S7SS ^'2 



RemuimJirs 



•\ 



S 

4 

I 

7 

s 

9J. 



>^ 



that of I ; and, in like manner, in the reflF, by adding 
together the totals of any 2 or more digits, equal to the 
digit whofe total is fought. Then, (2) ^ote (or, ftr 
the quotient, take) the di^i again^ the total next le(s, 
•r untUr the firft correfponding figures of the dividend, 
vix. 758$. • Then, infteadof fubtra6ling, according to 
the common method, the facit of the divifor by 9 (viz. 
6^12} from (7S^5) ^^ correfponding figures, of the 
dividend (3) SuhftraS by adStitm^ and (ay [not, z fiom 
5, and there remains 31 but] 2, and (fo much as will* 
make 5, viz.) 3^5: then 1, and (as much as vfSX 
make 8, viz.) 7 is 8 : then 9, and [what will make 
15 (fince 9 cannot be taken from 5) viz.] 6 is 15*, 
then I, that I borrow, and 6 b 7 : and fo on. 



In the I>i VISION -funs, in the 
margin. It appears that*— -AH 
the tabulating neceflary to find the 
quotient, is only to double the 



98765 
19.29 



96^ 
1956 



1 
2 



, , \oi Slnotunt* 

fvifor: for, the total next lefi than (the iftdivMend) 
987, is 968 ; therefore quote i : then (the 2d dividend) 
1 96 has no total lefs ; therefore quote o : then the next 
total Icfs than (the 3d dividend) 1965, is (the 2d total 
viz.) 1936 ; therefore quote 2.— And, in like man- 
ner, may be tabulated any iUm, by fteps, as there ihall 
be occafion. 
SeeDIviiloa^ note <* -f^. 

in Fellovitship^ G?r. 

Fell. tarif{\ Stock by Lofs-Gain : and 
into the Quotient, each Chimant *. 

Tor ExampU-^^h Two or three hundred perfbns 
, having ^4i/«^ (or tofi] 8 per cent ; it is rcquird to know 

Hqw 
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I How this mfift be fharM among them, in fvojportio» t% 
the Interefts each-one has in the (fajck? (Anhv.) Hav- 



ing 



found (according to Feilowihip, note ^) What 1 1 
wfll gain, at the rate of 81 per cent, [i 00:8: :i : .0800] 
TO. .o8ool][\and, confeqnently. What' is will gain 
[.0800 -r 20 =2 .040] viz. .040 s: a tarif may thence 
be drawn-up to any number; or found occafionally; 
as in the following example: Suppofe any-one had put* 
in £ 19978 io 3 ; he maft have 
.0800 X 10000 1 



VIZ. - - 



.040 
.C03 



X 



9000 

900 

70 

8 

lOS 

3d 



th^is^ J 598 5 10 i.< 



0800.0000 

720.0000 

72.0000 

5.6000 

.6409 

.400 

.90 



1598.2890 
II. A man tuns hanl- 



rupt for 8cooo 1; and his effects are valued at no more 
than 9000 1. The quefUon is. How-much each ci-editor 
is to have in proportion to his debt \ (Anfw.) Having 
found, as in the preceding example, that, for 1 1, a ere* 
ditor is to have bat .1125: If lus debt was 566 Is 
Then •1125.x 500 1 =; 56.2500 

hemuft 60 • 6*7500 

have but 6 - •^75^ 

— »^III. Suppofe a di^idy which payd, laft year, 
8426 1; is to pay, this year, 12864I, iox iax^n and it 
is requird to .find How-much each inha1>itant is to pay, 
in proportion to what he payd the yearbtfofe ? (Anfw.) 
Say, 12864: 8426:: 1L : -6500. Tben, He, that 
payd ^61 (laftyear) muft 

pay .6500 X 30 1, viz. - 19.5000 

^this ■ ■ ■ ■' X 6 - e , 3.9000 

V^ f ilher's concife arithmetic p. 244«-^258« 



.Tare, 



^ I 
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ARITH- 



Tare, Tret, Clough. 

Tare, Tret» Cl6ugh> wITefi from Grofs- 
weight^ ^ deducted i remains the Net- 
w eight. 

rir^'s pounds for package *. 9fr//, o in 
azo ^ doughy e in azy *. 
Tnto allowanoe by quantity ; or, by' ali- 

quots of allowance, 
Grofs gives tart • : Tare-net gives tut * : 
and Tret-net the cUugh gives «. 

Gri^- weight is that of geods with th«ir duft, drofs, 
&:c ; as alfo with the bag, box, &c, they are in. 

T4tre is the allowaitte given for the weight of the 
bag, box, chefl, or other package of a commodity. 
Tms allowance is fo much in the hundred-weight, 
more or lefs, according to the nature of the package. 

Qommonly there is an allowance [in 112 ih) of •^ 4, 
in feathers, hops, wool— 6, in iron and latten-wire — 
8, in brimftone, copper — 10, in copperas — ir, in 
alum, faltpetre, tallow— r 4, in almonds, arral, figs, 
Ac— r6, of currants, prunes &c ; in caroteels, botts, 
Ac.— 18, of oil, in uncertain caiks, &:c. 

By the hook of Raits, in feveral commodities, the 
allowance for tare is not reckond percent: butfo-much 
of the srofs, caild strvoice tare. Thus-^in Madder : 
When the tare is to be deducted; the rule is: 281b 
per Eale^— m Oit (i) from Candia: 291b per Barrel 
(2) from New-England : 501b per Barrel ♦—in SOk : 
per Bale (i) 16 lb, for 3 cw, and upward (2) 141b, 
from 2 cw weight to 3 (3) r2, from 2 cw downwards. 
inRaiJins: 141b per Frail.— in ^fff^r, from In- 
dia, in ca&s and caniftvs, \ : in cheib and caiks, |— 
in Virginia-T^tfmp, all hogsheads (1) under 3 cw, al- 
low 7olb tare {2) from 3 to 4CW, 8olb (3) from 4 
to 5 c"w, 90 lb (4) from 5 cw, upward j 1 00 lb. 

In Uncertain cajks it is weighd; and the tare allowd 
lis 1 8 lb per cw : which> being deduced, is oomputed at 
|jPilb.persalloa. 
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^ret is an allowance of 41b in 104 (viz. ^V) ^^^ 
refafe of duU^ dirt, &c. in fome forts of goods, 

C/oMgl^f or Draught, is an allowance of 2 lb in 100 lb 
(viz. •/s) * for the turn of the fcale; that the com- 
modity may hold-out weight, when fold by retail f. 

At every 300 weight, in the port of London, 2 lb 
is ufually allowd for argol, cinamon, cloves, galls, 
mace, madder, fumach, tobacco, cotton-yarn,, cotton- 
wool, and other things that have waiie. 

AI/ tbefe AliofwanceSf beyond fea, are calld the 
Courtesies op London; becaufe they are not prac- 

tisd in any other place. Befide tbefe allowances there 

are alfo others, not fo common: as (i) Break, at fo- 
much per bag, barrel, &c. and (2) Damage, at fo« 
much in^the whole. 

For example: CW45 ? '5 = 5^39^ x ^^ (the al- 
lowance) = 82224 ^ 112 (the quantity, out of 
which the allowance is made) = 7341b; that is cw 
626 tVi or I : Or, cw 45 3 15 -f- 7 (the T^th of 
112) =CW' 6 2 6 y. 

For example : Cw 45 3 15 — 626 (tare) = 39 
I 9 (the tare-net ; calld alfo futtle) •*-— Then 39 i 9 
(tare-net) -r- ts (<^^* '^^ faftors 2 x 13) of 104= i 2 
I (tret) which fubtraded from 39 i 9 (the tare-net) 
gives 3738 (the tret-net.) 

fbus Cw 37 3 8 (the tret-net) -r- t^ (or, its fac- 
tors, 5 X 10) of 100 = 3 lb : which fubtradied from 
37 3 8 (the tret-net) gives 37 o 8 (the clough-net.) 

Operations of this nature will ftand, moft commodi- 
ottfly, thus: 

^„ -A ■ 



* i6is thef of 112. 
*» 26 (or, its feftors, 2 

X 13) is^of 104. 

« 50 (or, its feftors, 5 x 
10) is 4 of 100. 

^ Tare-net is the re- 
mainder of grofs, af- 
ter tare is dedudled* 

• Tret-net is the rcma'n- 
dcr of tare-net, after 
tret is deducted. 

^ Clough-net is the remainder of tret- net, after 
clough is deduced. 

Q, APPEN- 



»i6 
^26 



so 






Qyfi 


45 


7 


6 




39 


2 


»9 


»3 


I 




37 


5 


7 


10 I 




< 


37 



3 

2 

I 

2 

2 

3 

2 

3 
o 



15 Grofs 
6 Tare 
9 net •* 

I Tret 
8 net "^ 

7 

o Clough 

8 net' 
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51-00 *oo ^ I 
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^^ 00 O H '4*^ oo 
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Books publiflyd.by 5. L9we. 
Gramm.atxcal 

1. jf Greek Grammar : fo methodizd, as tp contain the* 
whole of Dr. Bujly% (except a few minutiacy and. 
feme lifts of particulars) within the compafs of 1 6 pages. — — 
To which is Prcfixt (i) A Table of Greek C^araaen, and 
Abbreviatures^ more than are to be found in all the gram- 
oiCbs 5 beautifully Engravd. (2:) Syficms of Rbetertc^ and 
Prefody ; with DireSions for Compofing, Conftruing, Pading», 
Gaining a copia of thoughts, and Writing elegantly. Prick 
is. 6d. 



2. A Latin Grammar^ ofFerd to the public as every _ ^ 
better than any, and more comprehenfiye than all tht gnun* 
ni^rs yet extant. 4/^ 

3. Trench Rudiments^ confiftingof— A Grammar of ^^« 
Language^ every way better than any,, and more comprc- 
kenuve than all A Vocabulary of the moil u/kai 
Words — A SsHTEMxiA of the mo^y familiar Phrafes,-'^ 
A DrcTiONARY of the moil beautiful Idioms ; and — ^ A 
Florilege of the n\o^ celebrated Pieces (in all the varie- 
ties of Compoiition) from the bcft Writers,, both ancient: 
and modem — With divers Curious and Ufeful particulars. 

4. Latin Rudiments ; containing every thing in Lilye^ except" 
a few particulars ; the want of which is abundantly com^en-- 
fiiCfed by the addition of fevcral generals, of much more im- 
portance in a Table^ On one fide of a (hcet of paper.'. 

6 </. — in OBan)or. with an addition of initiatory (yflems of 
Rhetoric and Profody.. 9 d. 

. 5. Italian Rudiments^ on the Plan of the Latin — in a 7"^* 
hle^ on one fide of a ftieet of paper. (^4- — '« O^^w, withs 
additions of criticiims,^&c. vs, 

6. AVoeabulary^ Latin and Englifh ; in a method entirely 
new ; with an improvement of J&r's Norma loquendi, and: 
a great variety of ufeful inftruSions for the ready gaining a < 

€0£ia of words, i.s. ^d. 

j.Sententiae 



7. ^ttfttiae Puerihs, Latin and Englifli ; for the exem- 
plification of fyntax, in a natural gradation of fentencci> froiii 
the more iimplc and eaiy to the niore complex and difficult : 
with familiar phral'es and idi(^s; ' moral proverbs and apoph- 

^ thegmsi. an improvffntnt of IValker^ particles, &c. i /. 

8. EngUJh Examples to Latin Syntax : -defignd as an In- 
trodu^ion and Supplement to thoie of Mr, burner and Mr. 

f Clark. To which is prdfixt A Comprehenfive view of 

^ the F<ttxrtkmcntals of Grammar^ in two oppoiite pages, i /. 

9. A Conftruingbooky and Supplement tO the Rudiments 

frcfixt to the Englilh Examples : witK a Sketch of Pointing, 
igures, Eflegant grammar, i^c, 6 d. 

10. Greek CharaSlers and Abbreviatures, more than are 
to be found in all the grammars — in a TMe, beautifully 
•ei^ravd : proper to be put in a frame, or pafled in Dr. 
j^^^'s Gxeek Grammar. 44/. 

11. Tlfe Occafanal Critique^ in 4 parts (I) on the Dean of 
I ftochefler^s Latin Grammar. (II) on Dr. Bujhy\ Latin 
I Grammar, asimprovdby his SucceiTors. (Ill) on Educa- 

; <ion, &c. (IV) On a Scheme of Grammar: and Method of 
inibudUon, by which the grounds of a language may be learnt 
in a few hours, fo as to read an author^ and write intelligibly, 
<6V. each. 

HiSTOR IC AL 

li. Tht Vrotefiant family-piece: or, Figure of Popery \ 
^hawn from their own principles, expreft in the very words 
of their popes, councils, canons, and celebrated writers; 
faithfullj colle^ed, and tranilated : by which it appears that 
Roman-catholics are bound to the worft fubjeds, and the 
wor& neighbours, i s» 6d. ^ 

\ 

PhILOSOPHI C AL 

13. if Vindication of Mankind^ or Free-will aflcrted : is 
Aufwer to. Mr. QnllinC^ philofophical enquiiy concerning hu- 



nan liberty : to which is added a confutation of Mr. Loci'9 
notioo of free will« 6 ^« 

i^, J Key to DMnity : a Philofophlcal effay on Frce-wiH; 1 
by the mod reverend father in Goa fViUigmSofk arehbifhop» - ^ 
of Dublin. 6^. ^ 

^1 15. ^i Antihti : A fall anfwer to Mr. Woolfion^ dif- 

couries on the miracles of our Savior ; containing all that 
has been advancM by his anfwerers ; with an addition of 
what they have omitted, and a new folution of fevend diffi- 
culties not yet fufficiently accounted for. 6 d. 

16. ^he Toucbjione : or Paradoxes brought to the teftof a 
rigorous and fi^r examination, for the ^ttling of dubious 
points to the fatisfadUon of the curious and confciencious. 
Part I. — in a particular method, to anfwer all the purpofea 
of concifeneis and perfpicuity. 6 d. 

Poetical 

17. 7bt Bee : Seled poems from books and manufcripts ; 
in III parts. 6d, 4ach. 

18. Tahacum: Poema, libris duobus; andore Raphade 
Thorio. M. D. £ditio eleganciflima & accuratiffima : cum \ 
elogiis aufloris. 6 d* 

19. Tobacco : A Poem, tranflated from the Latin of Ra- 
fbafJTJbofWJ. 6d» 
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Numbers are fo much the meafurd of every thing that 
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cefs of any a^iion^ or the prudence of any undertakings 
without them. Addison, Spe<^at. n. 174 » 
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n^HE Vfe of the fbllowihg coUe&on being fpcci- 
-^ lied in the title,— ——I need not inform mafters^. 
who (under the tyranny of cuftom) are obligd to 
fpend themfelves, dayly, in the drudgery of feting a 
number of boys their fums ; how much trouble they 
may fave themfelves j for much better purpofes, by 
means of fuch a proviiion as this : from which their' 
pupils may be directed to take what they want ; either 
to work on dieir flates, or to enter (with the opera- 
tion) in their books^. in due form, as they "fhall judge 
moft convenient,' ■ ^ »A great part of the time,, 
they thus Ibfe in mere pains-taking, they cannot but 
Be fenfible they might (much more pleafurably, and^ 
ufefully) employ, t6 the advantage of their fcholars, 
fn forming, tneir Hands j. and in opening their under-" 
ftandings, by explaining the rules, by examining their 
operations, by dire£Ung their entries, and (on every 
exigency) by removing fuch difficulties, and reftify- 
ihg fuch miftakes, as might retard their progrefs, by 
difgufting their minds, and abating their inclinations. 
V. Addition, note i 2 Nor will it be any diffi- 
cult matter for the ingenious in tHe profeffion, to fup- ■ 
ply, in proper place, whatever may be wanting, fof ^ 
the better elucidation of any part of the fyftem : - 
efpecially as Ihave difpofd the quefiions under proper 
Heads ; and, where tHe nature of the thing admited it^ « 
in alphabetical order. V. Addition,, Allegation, Bar- 
ter, Exchange, Gain, Proportion, Tare, &c. i 
For the Fumijhing a good quantity ^ of theft exercifes^ 
it will not, I prefume, be reckond a faulty that I 

A z hatrn-- 
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have ranfackt moft of the modem aritBmetics : (lie 
rather, as I have fele£ted fuch as feemd to be bcft cal-* 
culated to anfwer the purpofes fpccified in the title- 
page. A variety of good examples, from a variety of 
authors (with various views, conceptions, and contri- 
vances) in the order thcv are here difposd ; cannot fail, 
I think, of being pleanng to the authors themfelves ; 
as well as profitable to the public. 2. 

As to the Promifittffvs difpejitiott tf a numier cf 
queflions^ deftgndfor thefevenr trial of homers (which 
are introduced after a copious detail under each parti- 
cular head) the mailer will readily fee the ufe of 
them. A good arithmetician, as Mr Malcolm (arith. 
p. 82) obfcrvcs, muft be capable of fomething more 
than barely to perform any rules or operations, with 
given numbers, when the queftion is fftnply proposd to 
add, fubtraft, reduce, &c. that is, when he. know* 
what operation is to be applied, in what rules, and to 
what numbers. The great art of application lies in. 
the folution of queftions, wtierein no rule or opcratioa 
is namd.i but we are left to find the proper work from 
the nature and circumftances of the queftion. For 
tiiis, there are not any determinate and general rules, 
or dire£lions : the folution^ in fuch cafe, depends upon^ 
the good fenfe and judgment of the arithmetician,, 
whereby he can dfftin£Uy and perfe<!ily comprehend 
the nature and circumftances of a queftion ; and fap* 
pofes him to underftand the true general import and 
eiFefl: of the feveral operations of arithmetic, by 
which means he may know when the reafon.of the 
queftion requires fuch an operation. The more fimple 
the circumftances of a queftion arc, it will be the 
more eafy ; and, where there is but one operation to 
be applied, it will be always obvious : but, where a va-. 
riety of circumftances occur, and. feveral operations 
become thereby ncceflary \ the difficulty encreafes ; 
which experience oijy can make. eafy. And, there-, 
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fore, as a proper introduftipn to that experience, I 
/ haVe given this fecond fet of queftions : which by that 
' time a learner has gone-through, by the helpi of a hint 
^ (now-and-then) from his matter ;' he will have had all: 
the affiftance that books can give him j and may look 
upon himfelf as a good accountant. 3 

To account for xvhat fome may look-upon as an Over^' 
ftght^ it may not be improper to add that I have pur- 
- pofely omited fuch queftions as relate to calculations in 
geometry, gauging, aftronomy, mufic, &c, which 
fome writers overcharge their fyttems with ; more 
particularly under the heads of proportion, and evo- 
lution. This I chofe to do, partly becaufe fuch 
queftions are of no ufe to the generality of thofe, who 
learn arithmetic: but, chiefly, becaufe things of that 
nature are learnt more eafily, and to much better 
. purpofe, in their proper fciences; wherein a regular 
account is given of the definitions, and the data, that 
arc neceflary' to .be known for the folution of fuch 
queftions. It looks extremely odd, and muft be very 
edifying, to afk fuch a queftion as this : * If the<:onju* 
gate diameter of an ellipfis be 4 feet, and its traofverfe 
6 feet 'y and the content of the circle (defcrib'd upon 
the conjugate diameter) be 12.566 fquare feet: What 
is the Content of the ellipfis V and, at the fame time^ 
by way of preparation to the anfwer, to be told only 
that * The area of an ellipfis, is to a circle dcfcrib'd 
on its conjugate diameter, as the tranfverfe diameter is 
to the conjugate.* V. Wejion^ p. 380. See alfo Hill^ 
p. 229. Royer^ p. 524. Clare^ p. 117, &c. 4 

How to Initlati children^ and acquaint them with th$ 
fundamental operations y is all (I think) that remains to 
be confiderd with regard to the praxis of arithmetic \ 
which is the defign of this part. In my opinion, 

then Addition and Subtraction may be managd 

with the greateft cafe, and to the beft advantage, as 
follows : Inftead of a long train of fums, to be fet- 
down (with iniiiut drudgery) in the children's cipher- 

ing-boob 



• « 



4 Preface- 

ing'booksy to the lofs of' tiine ^zV mi^'t be much*^ 
better emplojrd, and without any advantage ; the beft 
way to acquire a readineis. and certainty in tbefe opera- 
tions, feems to be to pra^fe occaiionally, . at proper, 
intervals, under the mailer's diredton. . For this pur- 
pofe, let an example (from the (ketch of the fums 
43fferd under the head of Addition) be enterd at the 
top of a flate ; and, und^r it, any fum that is lefs in- 
every particular. Then, let as many of the fcholars 
as. can conveniently fee on each fide of the mailer, be- 
gin to fubtnuii, and j^oceed in turns (ilill dedu<Sling 
Ac under, from the upper, withoutdrawing a line be- 
tween) till the fum is carried-down to a proper depth 
^o be added-up* After the doing of which by any one 
(the reft attending) a memorandum of. the total 
(which is to be efFacM on the ilate) may be taken by 
the mailer ; . and thofe of them that are able may caft- 
up the fum, each of them (feparately) by themfclves : . 
and, by thus repeating the fame exercife (qvery now/ 
and then) in the feveral particulars of mony, weights, 
and meafures (in order to refreih their memories j and 
rivet the pradlife) they will be ready, and expert in; 
what they might otherwife have forgot. As for- 
Multiplication and Divijton^ they cannot be made 
familiar to young folks but by a great, deal of pra£life, - 
After they have, therefore, been duly inilruAed in the 
way of working, by four (or, by iix) at a time, as in . 
addition and fubtra6H0n; variety of fums .may very 
caiily'be fet them (befide what, are prcjpofd under, 
.the head of Diviiion) and very readily be examind by 
the ihort proof ; in the working of which tfaey may be 
employd (by way of penalty in play- time, or ofdi- 
veriion in the intervals of other bufinefs) from day to 
day, and for' a coniiderable time, till they caa multi- 
ply and divide by any figures^ as readily as by theleafl. - 
anid, thus, they will be well: qualified to proceed to 
the rules ; which diey Mfill. be able to perform witii 
j^eafure, as their judgment ripens, without either ha-^ 
raffing the maftcr^ or perplexing tbemfelves. c : 
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II. BILLS* 



Baker 



toC D. 



J748. 
M. 4 For 




a peck of Brsu| o o 

a fine pe<^ Loaf ...;.• o 1 
a peck of £ne Flour . . . • . o i 
a Du(hel of PoUard ...,.01 

iinall Bread 00 

Yeaft . • o o 

a half peck Cecqmd Loaf « . * o o 
a quartern fecond Loaf • • • • o< o 



8 
S 

o 

I 

9 
4l 



j . Brazier. 

! Souirht 0/ E F — ^-^Juiy 17, 1747. 
A Copper, witha Cock.. « 6641b at a i 441b 
Iron- work, and a. Crane . . 97 . . . 2| k, 
A brafs-Pot, and Sauce-pan 38 . . 17.-^ 
A ftove-grate> with flidVely toj^gs, poker,& fenid^ 



I iB. 6 
10 12 4 

Bkick- 



a. J« thefi/Uwitig Bills of parcels^ 
BitU f« book-dehts, &c. (t) 'TZ»<i 
totals o/" ''^V'^j '0 nvbicb the price t 
tf the particulars art affixty may hfi 
kept fy the mafier ifi tnanujcript ; in 
jerder to ajp^dy and eafy ex^ina" 
tion» And, if be fupp^fes aify col-- 
luflm (tnung the y^tfg^fi/ks^ who 
may ie under _ a temptation to horroiv^ 
the totals of one another's notef : 'tb^ 
moft obnoxiops may be JingUd'Outy 
and Jet in full view, Hohile they 
are ivorking'f partly to give them 
fiame for their tn^ncerity ^ and 
partly to prevent the impojttimi they 
might otberwife be guilty of » fVitb 
this caution f thefe aj^/htnces 'will not 
a little contribute to the fuiekpro^ 
grefs of the learner \ at HioeU as to 
the relief and comfort of the mafler : 
tt bei/ig very 4ertgin^ gi dibrDiU 



Vfort^ fprefrp,viit) obfetves, that 

* II ip not in the power of* any ffutf- 

* ter (in the courfe of his bufinejs) 

* how fuU of fpirits foetner bo be, 
' to frame ne%o -qu^ions ft pleafupf 

* in any rule j* much left to ^oritg 
them dovm too, as I jhd h commonly 
done by the drudges if the profefjjion: 
who, in a roi^e of praSye, find it 
necejfary (it would feem) to amufg 
weaJk parents with the fbow of de» 
eorations in tittes, and a good deal of 
noriting in [be children's ciphering' 
boohs 5 though, in faS, it is no 
better than robing their pupils 'of fo 
much time ; tobich they might much 
better employ in the inflruHion, and 
good government of them, (z) As to 
the ainounts of the feverai particu^ 
lars, in tbiJoUrmng bills, at fo 

mtck 



Praxis 



j/idditlon 



i 

I 



BKrckLAYERl 



44 



1748. 
Mar. 8 For 8c 00 bricks at 128 per M . . 4 16 — • 
For 4000 tiles At 20 a per M • • . 4 — — 

. 29. For 1 4 lo;id of fand at 2 s 6 d p^r Ld i 1 5 — « 
Far ,500 9-mth tiles at u s per H .215 — 
For 36 ridge-tilcs at i|d a piece . . — 4 

Apr. 1 8 For2odays work, formy felf at.jsA-day 3' — — 
For my man t'^i days, at2$6d . 3*3 9 
Poralaborer^ i^^ days, at is 8d . 1 18 — • 

» 

BuiLDpi^ 

Oakcn-Timbcr 12 load, at ^2 
Fir-Timber . 35 twn . 1 
Oaken-Plank . 96 feet . . - 
Norway- Deals 590 '. . . '6 
Six penny Nails 29 thouf . - 
Ten-groat Nails 3 handr . - 
Work forMyfelf 90 days . - 
Ditto for 3 Men 90 ... - 
Waittfcot . . 73 yar 3 f • *- 
Double- Qiwtcr 58. feet . 



5 - pcrtuu 
12 10 load 
-=- 3I foot 
15 - hun. 

3 10 tho. 
14 10 tho. 


1 

m 


, 


3 4 day 
2 6 eac. 






3 2 yar. 
- 4 foot 


' 181 


f 

8 It' 



Cabinet-maker 

A chimny-Glafs, and a pair of Sconces ' £ S 
A pair of pier-GlafTcs, 72 inches, gilt frames . 30 
A pair of Indian Cabinets, at ^f 43 10 each • 
A fine indian 4-leavd Screen, and Fire-fcreen 17 
A Book cafe, with glafs-doors ; and corner- Cupbo 2 1 
A walnut-tree Tea-table ; and a fet of Dreffing- 

boxes japand ^ • 3 

B 



18 — 



10 



n 



fiiucbper pound, yMrdy &c. tketne^ in feveral hills, with a 'vietv of 

tbod of finding them it git'tn, in iji furnijhing examples fur the learner* ti 

proper place, under the bead cf prac • exercife therein J I have fuhpind the 

tife y more particularly, in note h * : total amount ; 'U'iicb may fert'ifor 

and, for the readier fatiifaElion, a proof wketbtr tbe partituUn *ir^ 

nvhere I have not ginjen tbe farticu- rigLt* 
lar atnQUfits (xobicb I bave omited 



^ I 



$ Additim 



A»thia 



^ Tcatabk and Stand, plated: wt io| oz, at 
/o s ^d per OS • • • • • 

18 filififlVittiedQuuni at i8t 6dp each. {. 



6 
o 



Carpent^h 

1246. i. i^ jf /. 

>}lfi%y 3 For 30 feetof Fir Tun]bo« at o 3 perFoot o 7 

— - 18 wkolcPeab .' at i 6 'each i 7 

— 16 flit Deals . . at f o . . o 16 o 
^ •— 4 hundred of fixpouiy Nails ..,920 

•«» t hundred of ten-penny Kails . . o a 6 

— {hundred of Brads .....016 
.;^i.t- xSdayt Wprk •'. at 3 operJJaya 14 p 

i Chbesemongbr 

M9ught 9f E F July 17, .1748. 

.t. d. £ ^' 4- 

3rG]ocefierihircCheel^,wt. a4lb. «t o 4 per lb. o 8 o 

I Chefhire ... wt. 284b. at 4 « . o 9 4 

3 Warwick{l|ire . . wt. zolb. at o ;3 . . 05 o 

i £rkin of Butter . wt. 281b. at o 6 . • o 14 o 

I flitch of Bacon, . wt. 6St. ^t 4 operSta.x 4 a> 

7*ii>. .of Cambridge-Butter at o 6 per lb* 036 

^9 lb."* of new Cheefe . . . at o 4 • 

71b. of Crcpi-Che^fe . • . .at o ^ . 



• 030 
► o 3 ^6 



Oats . 
Beam . 
firan . 
Tares ^ . 
-peas 



Corn-chandler 

5 qrs, at^s s 3 perbuih 
. 9 bufh . 4 Lo . . 

7.qrs . .1 JO . . 
J9 bufh • I 1,1 . . 

16 • • 3 M-J - . 
28 , ,32.. 

17 lb -14 per lb 



7 3 



Pl^ViG. 



Prax& 



AddHhn' j> 



^ 



Cruc'giSt 



Cochineal 
Scammony , 
6uni arable • 
SaiTafras • . 
Ppium . . 
Tea (i canifter) 
ATa fotkla .- 
Contraycrva . 



wt 1561b 

• 137 

• 75- 

48 

• 7* 



c 



9£ 



. I 12 10 

— 10 — 



— 6 

— 15 

•— I 
— 18 



84 

3l 



8 
6 
6 









VEk 



Exeter Stuffi, yellow : 7c ps; at S 14 - prpe; 



Norwick-do, blue . 30 

Tamies . . black 42 

Colchefter Bays green 28 

Camlets- • orange zr 



11 6 

12 8 

9 - 
15 . 



I 



iC«2l 4 ~ 



FiSHMONGER 

3 liundred of Habcrdins, at jf 7 10 6 eacfr 
ri handled of Ling . . 8 1,2 6 



4I hundred of S tock-iifh 
4 kegs of Sturgeon . 
6| barrels of Herrings 

95 dried babnon 



4 10 6 — 
- 16 icj — 
3.10 2 — 
-12 — 



£^7 t1 II 



Fruiterer 



7 doz. of Malaga Lemons, at S2 
8i hundr of LisbonLemons, at 7 
9 ropes of Spaniih Onions, at i 
1 bufhcl of Spaniih chefnuts, 
4 3 doz of Sevile oranges^ at 1 
12 pomegranates, . . at - 

fia 



3 p. doz. 



2 • 

6 . 

• ■> * 

2 . 

4l 



£ s i 



c 7 i# 

7-f2 8 

FVR. 



JO Addition 



Arithm. 



FCRRIER 



'Cony-ikjns 1300, at 13 s 6d perhundr. 
Beaver- (kins i80y> at 7 8 per pound 

A Sable* muf and tippet 

Fitch-ikins, 90, at o 3I pcrikin 
Otter-ikins 50» at 3 - . . . *. 

Hare-ikuis 140, at 9 6 per hundr 



Goldsmith 



IT O 



I 108 s 



of 



A fct of Carters, wt 02 25 10 10 at S 7 9 
~ 6 6 

6 4, 
*Ke runcA dqwi 67—16 6 10 

It fiTver-Spoons • . 33 11 10 6 z 
1 2 deiTert-KjuKCS Forks and Spo«ns» fhagmCafe 

£ J20. S. u 



M\ ic( 01 v^iuicrs, WL u£ a^ iw lu 

6 foup-Plates . . 85 14 15 
a filverTea^potandLaiDp 29 10 ic 
a lat'ee Punch howl 67 ^— 16 



Grocebl 



81b of RaxiSns of the fua • at o 

1 5 lb of Malaga-Raifins • • fat o 

10 lb of Currants • . » . at o 

1 1 lb of Sugar • . . . . - at o 
2 Sugar-LoaveSy wt 151b at o 

131b of Rice . . • at o 

J lb of black Pepper . at i 

toozof Cloves 



A £ 

5 pcrlb o 
6* 



'5 

9 

I 



at o. 10 peroE.o 



8 

3 
5 
5 

4 

O II 

o 5 
o 7 
8 



o 
o 
o 



d 

5 

I 

4 



Hosier 

s d 

4 pair of filk Stockings at 12 7 

7 pair of worfted Stockings at 5 ^--< 

'9 pair (tf thread Hofc at 2 — ^ 



q ^ 1 s 

2 per Pair 2 10 
I per Pair 115 
I. per Pair • i 8 

6 



d 

6 



'I 



pafir 



Praxis 

6 pair of xnllld Hofe 
3 yards of Flannel 



jiddttion 



at 4 f - per Pair i 4 
at • 10 I per Yard - 2 



II 



ei 



Ironmonger 

Spring door-LockSy with Hinges 19, at S4 



JBdts 421b 

Birmingham brafs-Locks . 30 
A cafl iron-Back • cw i 3 10 
Sheffield Nails . • .2 i 12 . 
Plate-Iron .... 3 3 — " • 



7 



3eac 
9plb 
6eac 
8 cw 
4|lb 



Leather-sjeller 



Lamb-fkins, o3d 
Goat (kins . . • 
Sheep-ikins, allumd 
Calf'ikins . . . 
Buck-ikins, oild . 
Kuffia-hides • • 



21$ at S I 
130 . - II 
137 . I 

19 ; 4 

1$ • 12 

£2 • 12 



3ip$kin 



3 
3 
9 
9 



34 4 » 



^94 8 4 



26 ells of Dowlas . . 
i9i ells of Holland . . 
1 2 ells of Diaper 
1 2 damaik napkins 
20 yards of printed Linen 
2 o yards of Cambric 
10 yards of Muflin * . 
14 yards of Canvas 




Mercer 



9 yards of Silk ,, . 
1 2 yards of fkywerd.Silk 
16 yards of Sarfenet . 
io yards of Sattcii 



B 




1 5 yards 



12 Addition 

15 yards of Brooule I 
ti Scarves 

f 4 yards of Genoa Velvet 
to yards of Luftruig 



AnKm? 



at fo ^— *- 
at 2 o each 



8 
I 



o 

2 



at 17 4 per Td 12 2 
at 5 2 I I » 2-11 



o 
o- 
8 
8 



MiLtlKBR 



f 5 yafds of (liver RiEon • at 

3 pair of ^t^ Kid Glovei • at 

6 dosen of Iriih Lamb ditto at 

.6 Sarfen^Hoodft . • at 

t5 #ans» India-Mount » . at 

3 Setts of Knots . • at 

ih yards of fine Lace 

20 pieces of Bobbin 



a 
2 
a 
I 

4 

4 

2 

at 10 
at o 



a p. Yd 

op. pair 

o' 

6 

o 

op. Sett 

op. Yd 

6 p. pee. 



each 



'I 

12 

7 
o 

6 

o 
to 



t 

o 

3 
I 

3 
o 

8 

o 



9 
o 

o 

6' 

o 

o 

a* 

0f 



Salter 



Anchovies . : 

Capers 

Salt-petre 

Muinrooms • 

Lucca-Oil 

Weftphalia-Ham 



I2| . 

\\ . 
20 Ib^ 



at S I 441b' 
. - - io| 
t i\ 

• 3 7qt 

12 -gal 



Silk-maw 



Tripoli Belladine 441b at S 19 10 per lb 

Legec ot Smyrna 1 2^ . 16 

A langot of Raw^filki 30 . 1 3 

Ditto of Ardas . 118 » u 

Gold & filver Twift 17 . 6 

Twilled Silk in graib i z\ . 3 



7 
8 

4 • 
4peroz 



L 331 * T 



Smith 



For 4 largeCafements^ weighing 4olb» at 6d 

pcrlb . ... 

For 5 fmall Cafements^ wt 30 U), at 6dpcr ib 



Fof 



Fraxis^ Mditm t%^ 

For 12 pair of Hooks andRiders for doors,w«igii- 

ing 651b, at 4d perlb . . . i 1 f; 

For 3 great Bars for cfaimnies, we^hibg. 6olbi 

at 4 d pier lb , i .^ ^.^i 

I^or 4door'ba», wdghn^ folb^ at 4 d per lb* «— • 13 4- 
For 4DogSr wciglung 2410, at 4 d per lb . ^-^ 8 -« 
For 4 large Bolts for doors, weighing 6ilv at 4 d- 
per lb • • . — z-^ 

I^OBACCOmsT 

Mar. 26. 1 Wid of beft bright Tobacco, qt Nt " 
jicw, at io|dperlb 
15. I box of Oroonoko, qt 75-llb, at- 

ii^d per lb . . . . 
19, 5; bags of old Spaaiifa^ qt 684lb> at 
4|d per lb 
Way 25. |Md ditto, qt 293 Ib^ at c|dperlb 
2j. 2 rolls, qt94lb, at is 5^d . . 

, £ 54 H ^ 

Upholder 

A rich crimfon-damafk Bed, lacd . . ^ 7^ •— -*b 
A fet of window-Curtains and Valiants . .1611 8 
A Carpet, Counter-pane, and otter-doaa.Quilt- iS' 10 '— 
A crimibn-velvet eafy Chair, and 2 Stoolsditto ^3 76 

A wrought Bimity-fied, and F.urniture 28 18 4 

A doun-Bed, Bollier, Pillows, Mattrefs, and Quilt 15 — «^ 
Chairs ic^ with two-armd Do, walnut-tree frames 34 12 6 



Palin-Sac)c 

Rcd-Port' 

Sherry . 

Rheniih . • 

Liibon, white 

Burgjinc^ 

Cote rotie 

f lorence* a double cheft 



Wine- COOPER 


• 


18 gall, at S8 6p.^ 




^5 ' ii- 

17 . . 6 6. 


; 


19 'V : '6 8 . 


« 


32 . . 4 10 . 


• 


lo^dosB . . 50 *perdoz 




7 • ; 2 




;cheft « • • , . 


^ mm wmk 




;C 81 10 6 


• 


WOOLIK^ 



B^ JSmmfitfffi ' xxtltl 



ritUt 



WOOLEN-DRAPEH 



16 jTftnk of Drageet ^ . • at 7 o per Yd 51^12 

12 yards of Broi^Clodi , ^'^\ ^ """^ 9 ^ 

9 yards of BUck«Qoth . tt 10 e •-— 7 7 



o 

o 



10 yards of Shalloon • • at 1 9 ^-^* o 16 _ 

15 yitrds of Serge ... a« i 10 — 175 

7 yardsof iineSpaiu(hBlack,at x8 o — — « 6 6 ^ 

i6yardsof Friese ... at 4 6 -*-^ 3 12 



o 



12 yards of fuperfine Scarlet at 18 o — -* 10 t6 q 

III. I N V O Y € E S 

/r^«i France 

BourJeaux, 20 oft. 1 747. 
Invoyce of ^ a tun of Wine, and 20 pieces oi prunesy 
. ihipt on the Canary-merchant, A 6 matter, for the 
account of C D, merchant in London, markt &:c. 

Liv fol den 

To 2 hhds of Claret at 50 r rt^wiw per tun ; . 75 — . — - 
20 ps of Prunes, wt 175961b at li<u 2 17 7^ 

per quintal .... 

Cuibm and Brokerage of wine, at 20 //v. 

per tun . , , . ic •»- «— 

charges in Buying 1 5 y^// per tun . — 7 6 

Sledage^and Boatage of the faid wine . . •— 15 -« 
Cuflom of prunes at lin) 415 per piece . 9^ -«» •»« 
Sledageand fioatage, ofiis per piece . . 9 — . .— 
the Ship-broker, for tne prunes I oy^/ per tun 4 17 9 
Average and Poor's box 27 yi// per tun gr 13 3 10 
my Commiffion at 2^ per cent . . . . \7 ^7 6 

from Portugal 

Op§rifif 2. 1747 
Invoyce of wine, laden by £ F and G H on board 

. the 

• 3 Invoice ftr ToBvry) it afar^ hy a merchant to bis faB§r, w cir- 
tfiuUtr account of commoditiot, cuf- ujfonicnt^ in another cwntrjf^ 
Um, prsvifiotl^ charges, &€, /ent 



Praxis. Additim r$ 

the Sanrannabj I K mafier»^ for account of L M and: 
Comp. and con£gnd to N O .and Comp. in Dant- 

sick. 

^ . 'Mill Reas; 
To Coft of lo pipes oF wine at i6xn perpipe. . i6o. coo 

Cuftom, i>t 1055. r<rtfj per. pipe . , ip. 550- 

Triming Ice. at 400 r^«J . • -• ,- 4. coi 

Pjrimage, at 60 reaj per pipe ... • O. 600 

Brokerage, at i per cent ., ... o. 876 

Commimon, at 3 per cent .. > . 5; 2S0 

■ Port-charges of the fhip • . . • 6. 380 

IV. ACCOUNTS CURRENT * 

Mr c D ; : : : . . . ©r 

Od. 20. To coft and dbarg^ of zor fcs of 
Prunes, with I s^tv^ of wk»l fbif^ 
, by the Canary -merchants A. jB^ 

niailer ; as jper invoyc&fent' Hws. 73% r^ tit, 
Ta my Bill or 70 cr. 5 /eL remited, 
him on Mr IS, at I3: ufoa&ce ai 
55i i/.. per cr. . .. ZLO 5*^ 

Dec. 7. To coft and charges of roficces^of 
Brandy^ ihipt per ; £ S j as per inr 
voyce . . 1291 i S^ 

Jan. 10. To coft and .charges- of i tierce of 
white-Wine^ i hhd of Vine^^fhipt 
on the True-love of Yarmouthy N 
R mailer . . . - 44 15-—- 

To poftage of Lettejs, this day . i 16 -— - 

Feb. 16. To Balance, tranfferd< to your cre^ 

dity in new^ account . . 18 4 R- 

Errors excepted Liv» zigt 16 - 

Contrft\ 

4 Account cnrrent xj that, made gwd to him : and it an ae» 

Vfherein a correfpondent is made count ^^ that futnt'Up the heads ^ 

Debtor, far ^vbatever he ought to your dealings nvirh him ; and deci^s 
"firakt goody or allow ; and Creditor, hoiv affain fiand hetivixt yott^ >• - 
/or what ought to be allotud, or thcrinu of itS'Ofingmadi-e:a^ 



i6 Addition Arit&ttr 

Contim I ; : Cr 

Oa. 30. By my Bill en hiai ih fevor of Mr P 
A of 312 cr, li fil,^ z uiancc, 
9^ T» •tJ5i per cent I/^. g^ 11 -. 

Jwc. 14. By his Rcmitance. at 10 days fight, 

^^s/p^'"- on Mrs P and J Lv . gio -^ — 
rj. By Ms Kemitance, at 8 d%ys fight, of 
i«5 tr, en Mr R L of R, ncg©ti- 
«Kl at^ ^per cent, lo&» with Mr S 55^2 5, — 

ZnvN 2298 16 •-* 

V. QUESTIONS 5 

1 **. ''T JI!J" y*?" fet-iowa «JKh of tfce faiowJae «ti<. . 
«les i Md Wlwt do &ey an amoant-to ? Three halfpence, 
«nr«n ftrthing., c^ groat,, deven rroats «ld tw»-p^ce.- 
two^nd-twenty-penee, itt-«nd.Airt7 AffliBg8.----R^' 
i^a 3 1. 

^ A mw Lm 6 Ug» ofhops : the firit w«|^ 3 «n 

'!* J:"?^ ?**. **( ''** "^^ «'««''» Mlb mor^ W&t 
quantinr has he, m the whole ? 1- 5 quarter, 

W ^Jt^^r r^ .'*™ '" r**, >"" ' 7<52. When wOl ]ie 
»e 57 vears of age f /, tht year lyrq. 

.,1 .o."^ bonowdsfumof mony, w^payd, ia part, 

5. There 

Jln'P/'J I enter, Sem upon th, then (i) Either it is J Jueb^ nt 
fj^^!S*^ tafiing.^U^Mt ond c.n^ tare ae may be compJli the head. 

^ .1 '\ '" ^/^^'*/ Ai^> ^' inculcated (%) Orfif i^ny o/tbZ 
ycrt thvf can ^.oceeS te the c^era^ Jhall be fj^ to. Mc7k f^Tl 

t^^utbeabh'toZ^''^'''' '^ 'article ^, the filuti^n of tbem%nay be 
-V^« ;. .?/ ' ^"^^l '^-f '"^ ^f'^^> f'^^^he mind is aiirtle iend 
fZZ^ f ''Z'"'r'l:^r '^i ^''- hArfher Nuances. ^ 



Txaxis^ Addition ly 

;. There are two fiombers, wboTe difFerence is 17, and 
Che leiTer number is 44. What is the greater number I 
• 61. 

6. A owes me 3 guineas, B 50I 12s, C 104I, D 
threefcore and ieventeen pounds. How much is due^ in 

Jill? £. 234 »5- 

7. There is owing me from feveral debtors, as follows i 
A owes me 20I 15$^ B lool, C cdl los 8d, D 82I 
fSs 4d. What is the amount of the whole?" ■ m 
£ 260 4. 

8. '&ught a parcel of goods.: the fbrft coft whereof was 
40 1 -10 s.' Payd, for packing them, ijsj for carriage, il 
6 s '8 il-; and fpent, about making the bargain, 158 6 d. • 



What do thefe goods $ands me in ? £ 43 c 2. 

Q. I have a bank-note of zol : a note-of- hand for 61 los : 
ana, in feveral coins, as follows : in copper, 1 3 farthings^ 
and 45 half-pence: in filver, 25 two-pences, 36 three- 
p^ces, g6 groats, 96 iix-pences, 67 millings, .97 halfiv 
.crowns, 126 -crowns: in gold, 25 quarter-guineas, 05 hal^ 
guineas, 77 guineas, and 34 moidores. I 'Would -know 
i^hat 1 am worth s ^» £ ^545 023. 

10. A father was 18 years 4jnonths old (reckoning if 
montBs to one year, and 28 days to one month) when hit 
^cldeil child was bom. Betwixt the eldefl and fecond were 
11 months, 10 days. Betwixt the ftcond and third, were 
3 years, 8 months. When the third is is years, 6 months, 
20 days : How old is the father?— 3 j yean, 4 month, 
z,4Uiys. 

ij. A merchant, in the year 174^, importedrby one- filing 
; 8 tuns of claret ; hy another, 1 2 tuns, 3 hogflicads, 42 gn- 
k>ns'of red port; by another, 14 tuns, 2 hOg(heads« 11 
gallons of (herry ; and, by anc^cr, ^ tuns, 3 hogfheads, to 
gallons of canary. What quantity of wines did he import, 
that year, in all?— —41 tuns, i hb^i, 

1 2. From the foundation of the world to the begining of the 
^deluge is accounted 1656 years; and, from t& beginning 
of the deluge to the birth of Arphaxad, Helvicus reckons z 
years; and, thence, to Yenih, .220 yt2s^\ thence, to the 
birth of Abraham 70 ytgin (gen. xi) thence, to the promife 
given (mentiond g^a. %ii) he reckons 75 years; and, 
thence to the going-out of Egypt, 430 years : and, Arom 
^t going- out, to the temple of Solomon, 4S0 years: and, 
" thence, to the birth of thrift, 10 1 5 ye:u3.: and he fuppofija 
.tiliat, fromjthence^ to the begining pf tb.e common chriHiao 

or 



or Diooyiian aera, t years liive ef^S; luid, thence, to tke 
prefcnt year wherein this was i^Tit, we reckon 1 748 years. 
Accoidine to the chronology of Helviciu, therefore. How 
long is it fence the creation of the world ?— — 5698 jr^^r/. 

13. A {urreyor, having meafard 5 feveral pieces of laad. 
finds one of them to contain 7 acres, 3 roods, 24 perches ; 
another to contain 18 acres, i rood, 16 perches; another 
T2 acres, to perches; and the laft, 1 5 acres, 2. roods. How 
Jhany teres were forveyd in all ? Jcr, S7 S 7' 

14. In the year 1563, 20000 perfons died of the plague 
in London: in 1^93* 10635 died of the fame diftemper : in 
1603, 30578: in 1625, 54265; of tlie plague bat 35417 { 
in 1665, 97JSt died; and of them, 68586 of the plague. 
How many died of the plague, between the years 1563 and 
1665, both years included?— 165216. 



«H 



ALLIGATION 

L Medial: 

Cola 

• 

I . A Mint-mafier has 3 lb weight of gold, of 22 carats 
fme 1 and 3 lb, of 20 carats fine : I demand what iinenefs, 
an ounce of this mixture will bear— 21 carats fint, 
, 2. Suppofe J have gold to melt, of 16, i8» 19, and 20 
carats fine; and put-in 3 oz at 16 car. 5, at 18; 2, at 19; 
and 2 at 20; \^ hat will be the degree of finenefs ^of thefe 
12 oz, when they are all melted together?— —i8 car. 

Corn 

3. A Farmer mixes 12 qrs of wheat, at 20 s; the fame 

fuantity of rye, at 15 s; and the fame of barley, at 13s: 
low much is i qr of thi« mixture worth? \6s. 

4. Suppofe I mix 19 bufhels of wheat, at 6 s a-buHiel; 
and 40 of i[yt^ at 4 s ; and 12 of barly, at 3 s. What will 
1 b«41icl of this mixture be worth?— ~-,y 4 4 i )|. 

* * 

5. An 



Praxi* ^ Amgatton i ^ 

5. An fhJHtr stlxes proveoder for his horfes : a quantit)r 
of beans at 5 s a-buihel ; with the fame quantity of oats, at 
3 s 6 d a buihel : At what price can this mixture be af- 
forded? S 43. 

6. Suppofe provender for horfes toLe a mixture, as foHows : 
5 bufliels of oats, at 3 s 6 d. a bofhel ; 3 of oats^ at 4 s 8d^; 
Z of malt» at 2 s 2d; and 4 of beans, at 5 s 3d: At what 
rate muft this mixture be fold per peck— ^ 1 2 5^^-. 

7. I have feveral forts of wheat; fome, at 22s a-load; 
fome, at 19 s; fome at 15 s; and fome, at 145: I would 
know ( I ) What quantity of each fort I muft take, to make 
the mixture worth 18 s a-load? and (2) How much of 

each, to make juft 30 load? (1) 3 haii^ of the \ft\ 4^ 

oftbeidi 4, of the 3^; i, rf the j^ib. (2) 7^; lo; lOi 

8. A Miller mixes-together 32 bulhels of wheat-meal, at 
10 s a buftiel ; 24 bulhels of rye-meal, at 6 s 8 d a-bu(hel 5 
^d 8 bufhelsof barley- meal, at 5 s a-bufhel. What will 2 
bufliel of that mixture be worth? S 812. 

9. Suppofe. a mixture of 20 bufhels of oats, at 2 s a- 
bamel j 30 of beans, at 2 s ; 20 of peas, at 3s: What 
will be the value of i bufhel ^f this mixture ?•— *-^ 2 3 1 1. 

Malt 

10. A ilf/?^^r has feveral forts of malt: one at 4s 6ds 
another, at 4 s ; and a third at 3 s 6 d a-bufliel : To mix 
an equal ^u^ntity of each, What muft be the price of a 
buihel? 54. 

1 1 * AMalfter mingles 24 quarters of high-dried malt,at 25s 
a-quarter, with 30 quarters of brown- malt, at 28 s a' quar- 
ter, and 46 quarters of pale malt, at 30 s a-quarter. The 
malt being thus mingled. What is the worth of. a quariCi t 
28 jj. 

Malt-liquors • 

12. An Alehoufe-keeper mixt 3 forts of ale together: 
viz 12 gallons, at 6d a gallon; 16, at jd; and 2i» at 
gd: What is the value of i gallon of this mixture ? ■ 

1 3. A B reiver has feVeral forts of ale^ one fort, of 20 s 
a-barrel; another, at 25s; a third, at 308J and a fourth, 

C 'at 



j20 AUtgatton Arithm 

at 39 s: What wiU be the value of i gallon of this mix- 
twrc? D 10 lyf. 

Metah 

14. A Refinir, having 51b of filver-bullion, of 8 oz 
£nej iolb» of 7 oz fines and iclb, of 6 oz fine; would 
melt all together : What will be tnc finenefs of 1 lb of this 
mafs? 6 OK. i^diu. Sgr, 

15. A Siiturfmith has filvcr of 7, of 8, of 9^ of 10, 
and of 1 1 02 mie ; an equal quantity of which he melts- 
down : Of what finenefs will the mixture be ; 90s:. 

16. Suppofe I melt together the following quantities of 
filver{ 6Iby of 11 oz fine; ±, of loj; 7, of 10; 8, of 9: 
What will be the degree of finenefs 01 the whole ? ' ■* 
10 oz* 

17. One puts into the foundry, and mixes 12 lb of fil< 
▼er, of II oz fine; and 41b of copper: What the degree 
of finenefs of this mixture?— —8 cz. 5 dw. 

Perfumes 

1 8. Of three forts of rich Perfumes, fnppofe one to be worth 
2s 6d a-dram; the fecond, 3s 9a a-dram; and the 
third, 6s 3d a-dram. What will the value of a dram 
of the perfume be, compounded of 1 o drams of the firft 
fort, 8 drams of the fecond, and 12 of the third?— ^4 4. 

Spices 

10. A Druggijt has 27 lb of large cloves, at 68 a-poond; 
15 lb of a middling fort, at 2 s 6d a-pound; and 10 lb of 
a coarfer fort, nt 2 s 2d a-pound: How may a mixture of 
thcfe be fold by the pound?— —iff 4 3 2iV» 

Sugar 

20. A Grocer mixt z cw of fugar, at ^6 s per cw ; and 
f , at 43 s; and 2, at joe. What the price 01 3 cw of this 
mixture?— jC 7 13. 



Tal 



m<:c9 



Praxis 'Alligation 2 1 

Tobacco 

21. A ToBaccoftiJl mixes 361b of tobacco, worth is 6d 
l-poundy with 12 lb of another fort, at 2 s a-pound; and 
1 2 lb of a third fort, at is 10 d a-poand. How may h«r 
fell thp mixture per pound ? S i 8» 

22. What is the worth of a pound of the following mix- 
ture of tobacco (i) 2olb, at 9d the pound (2) with 60 lb, 
at i2d (3) 4olb4 at i8d (4) and izlb, at 2s the pound? 

mtte 

2 J. A Merchant mixes 5 gallons of canary, at 8 s a-gal- 
lon i 6 of malaga, at 7s; and 4 of white- wine, at 6 s. 
What is a gallon of this mixture worth ?— 5 703}- 

24. Suppofe I would mix 24 gallons of canary, at 8 s a^ 
gallon ; 10 of claret, at 14 s ; 42 of rhcnifh, at 6 s ;, and 
12 of palm-wine, at i6s. What will be the value of i 
gallon of this mixture? Z 7 5^. 

2^. A Vintner has wine at 10, 8, 5, and 4s a- gallon \ of 
which he would mix-up 100 gallons, that may be worth 6 S 

a-gallon. How much muft he take of each fortt 22 1 

gallons of that ff los: I if, at %s: 22|, at jK9Jii?44^, af 
4/. r -^'* 

26. A Vintner, having 24 gallons of canary, at 8 s per 
.gallon; 16 gallons of claret, at 4s per gallon; 42 gallon^ 
of rhenilh wine, at 6 s per gallon ; and 1 2 gallons oif 
palm-wine, at i6s per gallon. How may he feUthefetO* 

* gether, that he may not lofe ? S 751. 

II. Alternate. 

I. Simple 

27. A Diplltr^ by mixing fcveral (brts of fpirits, weatd 
maVe the quantity of a hogmead, to be fold at a crown a« 
gallon. How many gallons of the £rA fort; at 6s 8ds of 
the fecond, at 5 s 10 d ; of the third, at 5 s 6 d 1 of the 
fourth, at 4s 4d; and of the fifth* at js ^d a g^lon, 

C a moft 
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mufthe make-ufe-of, to anfwer his parpofc? Gallons rf 

thi i^, \b\ ,. ziy 7J . . idy yj . . ^h, 14} . . 5/^, 18. 

28. A Druggift has fcvcral torts of tea, viz one fort at 
12 s per lb, another at 1 1 s, a third at 9 s ; and a fourth at 
8 s per lb. I demand how much of each fort he xnaft mix 
together, that the whole quantity may bealForded at los 
lerlb? 



lAnfiv.^ zAripw. 





8 l^zdt % 

7 Anfiu), ^Ib tf each fart, 
' > 2$. A Firr«/r 10 willing to make a mixture of rye, mt4s 
-a-hu^hel; barly, at 3 s; and oats, at 2 8« How msdi'miift 
*ho take of each, to fell it at 2 s 6d a-bufhel ?— — — 6, 9f 
>iye y 6> cf hariy 5 .24, pf utts, 

30. A Grocer would mix three forts of fugar together, 

•vie one fort at tod per lb, another at 7d, and another at 

6d. How much of each fort muft he take, that the -whole 

(mixture may be fold fof 8 d per lb>? 3 /^, «/ 10 4 a- 

j^limdj Zt fii7^ 2, <t/6. 

31. How QUiny raiims of the fim, ft 7 d a^poond ; aod 
inalaga, at 4d; may be mixt^togethe'r lor 6d,a-pound? 
—2 /^ of thofe tf tbt fun^^and lib of malaga, 

32. A Malft$r has feveral forts of malt, viz one (bit 
at 4 8 per bulbil ; another, at 35 6 d ; a third, at 35,* and 
a fourth, at 2 s per bufhel ; and he is deftrous to mix fo 
much of each fort together, that the whole may be fold, at 
Iz s >6 d per> btrihel. I demand how much he mud take of 
leach •fart?— *— 6 bu/beUf at /^s a-bufieli 6, at 3J5 6, ht 

. 3# bdi 36, ^/ 2j: 

. . J 5. A A<j^^r4vottld abate biillion of 10 oz fine to 8 oz 
. fe*^ 4^ftiat«auilf bo the alloy f——Y^^^wy % azof bulHon 
kimufiput 2 oz of alloy. - 

2. Fartial 
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2. Partial 

34. A Chapman has yarn, at feveral rates; and wouI4 
mix 4olby at 24 d the pound; with fome, at aod the lb; 
vdthiome, at I4d the lb; with fome, at Qd the lb; and 
feme, at 7 d the lb. How much of each fort rnuft he mi^ 
with the 4olb, at 24 d the lb, that h&ma/ fella pound fot 
x6d?— ^-c, at zo . . 10, at 14 . . 20, at 9 and 7. 

35. A Farmer determiiid to mix 10 bufhels of wteat (4lt 
4s a-bufhel) with rye (at 3s) barly (at t%) and oati (^ 
I s a-bufliel). How much of each muh be mix with the ip 
bufhels of wheat; to fell the whole at 2 s 4d per bnlhel ?— « 
(l) 8, cf ryei 10, of barlj} 14, 0/ oatj; (zj ^ ^O, $f 
fyt\ 50, of barly \ 20 of oats: (^) or k (^c, ^ 

36. How much wheat, at 5s a bufhel, moft be mijtl 
with 12 buihels of rye, at 3s 6d a-ba(hel: that the whol^ 
mixture may be fold at 4 s 4d per bufhelf-^ — le iv/be/s, 

3^. What quantity of oats (at ?s 4d abumel] and^ 
beans (at 2 s 6 d) mufl I have to mix with 27 l)ulhels of 
peas (at i8d a-bQihel) to feU the mi^tm-e 4t ^od per k^^ 

ViA}'-'^^ hujbels of each' 

38. A Founder has a quantity of filvcr, welshing | 
pounds^ (avoirdupois weight) which be values at 4! 8 s a* 
pound. How much iron, at i|d a- pound ^ and brafS| ^ 
4-1 d a- pound; mufl be melted down together with the a 
pounds of diver, that the mixt metal may be wprth j s 6 $ 
a-pound } lb 39 of itfon, and 39 of braft. ' 

39. A Qoldfmith, having 20 lb weight of diver-bullion, 6 
penny -weights fine, woula melt it down together with ano^ 
tb^r forty 10 define; and another forty 12 dw fine: qf 
each fuch a quantity, ^at the whplp mixture may bear 9 dw 
£ne. What quantity of each of the two lafi forts muft he 
mjx with th^ 20 lb of th^ drft fo^U to anfw^ l|is porpg^^l 

3. Total 

40. A Brewer has 3 forts of ale, viz at |Qd, at 8d, 
and at 6 d per ggUon ; and h^ wpuld have a compofition of 
30 gallons, worth 7 d per gallon. I demand how much of 
»ach.fort he muft have if •'—5 falbks (at %edj j (at %dj 
%o (at 64 Jp * ■ " 
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41. A DruggiJI had three forts of drugs: one was worth 
ks per lb; another, '53) txA another, 8s: and, out of 
^efe, he made two parcels; one was ziUv at 6« per lb; 
and the other, 35 lb, at 7 s per lb. How-much of erer/ 
fort did he take, lor each parcel? — (1)6^ at \s pirlb . , 6, 
»i 5 . . 9, a/ 8. (2) 5, «/ 4/ ftrlb . . ^y at 5 . . 25, 
0t 8. 

42. A GdifmXth haseold of three forts ; to wit, of 2Z 
jurats, of 21 carau, ana of 20 carats fine: and he would 
mix, with thefe, fo much alloy ; as that the quantity of 
^1 oz ma/ bear 18 carats fine. How moch of each fort 
muft he take; and how much alloy \ — Of gold^ 6 oz , , 

. 0/ «%. 3 <m. 

^ 43-. A Goldiinith has fereral forts of gold : to- wit,, fome 
0f 24 carats, fome of 22 carats, and fome of 18 carats -fine: 
amd he would have compounded, of thefe forts, the quantity 
of 60 oz of 20 carats-finfi. How muck of each fort muH hs 
fnkt ?-^— I Zf of z^ caratS'fifu . . izcf zz, . 36, of 1 8. 

44. A Grocir has 4 forts of fugar : to wit, at 8d,. at 6 d, 
at 4 d» and at 2 d per lb : and he would have a compofitioa 
of a cw, worth 5 a per lb. How much of each fort muft 
he take? 28, $f tachfort. 

45 » h Vintner nas 4 forts of wine: to- wit, canary, at 
JOS per gallon; malaga, at 8s; rheniih, at 6s; and 
oporto, at 4 s : and he is minded to make a compofition oT 
60 gallons, worth 9 s per gallon. How nuich of each fort 

mutt he have? "-Gallons, 4j 0/ canary ;. and ^,. of tack 

0berf9rt^ 



ANN U I T I E S 

I. to amaw, 

* 

\, at Simple int^refi 

K If an animity.of 70 1 be Ibrborii 5 years \ What wiU 2t 
ttBonnt-to, in that tiinc, at 5 per cent F^^— 385/. . . 

- -if ^'- " 2. If 



Praxis Ahmdti^ if 

, «. If ihe payment of a pefifion be omited jfbr 7. years ; 
What will be the amount, in that timt, at 6 per cent, when 

the penfion is 56 1 per annum? £ 461 it '2 16. 

» 5. A htoife is 1« upon l«ife for 7 years, at 50 1 per an- 
num : What is the amount, for that time, at 4I per cent for . 
•^e foibeanince of payment?^— t— 391 /. 

4. Suppose a ialary of lOOl per ahnum be fbrbom ^ 
years; What is the amount^ at 4I per cent ? — -rj^ 794 10. 
•: • 5. If 70 1 toiiaity, payable every half year, Were unpaid 
5 years; What will it amotmt-to, in that time, at 5 pi^ 
cent ? £ 389 76. 

• -6* If 70 1 annuity) payable trery qnar ter, \ifere unj)ai(l 
5 yeari ; What will it amount-to^ in that time, at 5 ptt 
cent? £ 391 113. • 

• 7. If the amount of an annuity, for 5 years, at 5 per 
-cent, be 385 1. What is the annuity ?— -70 /. 

8. If- the -amount of a pen fien be 462 1 us 2d t.6c[ 
the time be 7 years, and the rate, per cent, 6 1 ; What i» 
the penfion ? 56 /. 

9. If a houfe be let upon leafe for 7 years, and the 
amount, for that time, be 392 1, at 4 per cent; What i» 
the yearly rent ? 50/. 

10. If a falary amount to 794 1 105, in 7 years, at 44 
percent. What is the falary? — 100/. 

11. If the amount of an annuity, payable half-yearly, 
for 5 years, at 5 per cent, be 389I 7& 6d ; "What is the 
annuity? 70/. 

12. If the amount of an annuity, payable quarterly, fov 
5 years, at 5 per cent, be 391 1 lis 3d; What is the 
annuity ? 70 /. 

1 3. If an annuity of 70 1 per annum, amounts to 385 1, 
in 5 years. What is the rate per cent ? 5 /. 

14. If a penfion, of 56 1 per annum, amounts to 462! 
IIS 2di.6q, iny years ; What is the rate per cent.-6 /. 

15. If a houfe be let upon leafe, for 7 years, at 50} p^ 
annum; and the amount, for that time, oe 392 1 : What is 

. the rate per cent ? —^ 4 /. 

16. If a falary of 100 1 per annum, being forborn 7 
years, amounts to 794I 10 s; What is the rate per cent? 

■ 4i-^- 

17. If an annuity of 70I per annum, payable half- 

jearly, being forborn Sl^years, axaouats to 389I 7 s 6d ; What 
Is theratc per cent ?— — 5 /.' 

~ 18. If 
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18. If an annoitx of 70I per amran, yxyMt qoartcrijry 
amounts to }9i 1 1 1 • 3 ^ m 5 yean s What is the rate 
per cent ? ■ j /. 

19. In whift tune will 70I per aaniiiB» amomit to 585 \ 
forbom at 5 per cent? ■ ^jears^ 

20» In wMt dme will a pafion ^f 96I per anmini, a- 
mount to 462! Ill 2d 1.6 q, at 6 per cent? 7jv^'« 

21. If a houie belet^ uponleafe, for a certain time» for 
rol per annum; and the amount be 392l» at4percent| 
What is the time that it was let for ? 7 years. 

22. If a falaryof 100 1 per annum, being forbom a cer* 
tain time, amount to 794 1 10 s, at 4i- per cent ; What it 
the time of forbearance? ^j years. 

23. If an annuity of 70 1 perannum, payaMe half-year- 
ly, being forbom, amount to 389 1 7 s 6d, at 5 per cents 
What is the time, and payments forbom ?— — 5 years . . . 
10 faymmts. 

24. If an annuity of 70 1 per annum, payable quarterly, 
beinc forbom, amount to 301 1 us 3d, at 5 percent: I 
woukL Icnow the time^ and the payments forbom ?—-—«{ 

jv«ri . . 20 payments. 

ii. at Compound inter efi 

sj. What will an annuity of 30 1 per annam/ payable 

yearly, amount to in 4 years, at 5 per cent? ^^ 129 6 

c 3.6. 

26. Suppofe a penfion of 50 1 per annum, payable yeaity; 
be granted to a fuperannuaced oiiicer ; W hat js the amount 
for 5 years forbearance, at 4 1 per cent ? ^ 270 6 j 

27. If the yearly rent of a houfe, whch is 40 1, be for* 
born 7 years, at 6 per cent 1 What is the amount ? 

if 335 '5 ® 3-3' 

28. H a falary of 35 1 per annnm, to be paid yearly, bo 

omited for 6 years, at 5^ per cent ; What is the amount ? 
i 241 I 7 2.5. 

29. What annuity, oeing forbom for 4 years, \^ ill amount 
to 129 1 6 8 I d, at 5; per cent ? 30 /. 

30. M a penfion, being forbom fot 5 years,*at 4 per cenf, 
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per annitm, amoant vn 270I 16 s 4 d s How mucli is it per 
annum ? 50 /. 

31. If the y^rly rent of a houfe, being forborn for 7 
yedrs, at 6 per cent, amount to 335 1 15 s od 3.4 q » 

What is the rent? 40 /. 

***32.'If the p^^ment of a felary be omited 6 years : I 
would know how much the falary is, when the amount it 
2^41 1 IS 7d 2 6 q, at c J p6r cent? ^35^- 

33. In What time will 30 1 per annum, amount to 1SS9I 
6 s I d, allowing 5 per cent for the forbearance of pay- 
ment ?■ i^ years, 

54. In what time will a penfion of 50I per annum, a* 
jnount ta 270 1 16 s 4d. at 4 per cent >— — — 5 t^^rj. 

35. In what time will the yearly^rent of a houfe, being 
ol per annum, amount to 3351 15 s i d, at 6 per ceiit, 

or the forbearance of payment? •] years. 

' 3f6. In what time will a falary of 35 1 per" annum, a- 
tnountto 241I 1 ff 7d .2.6q, at 54 per cent fortbe for* 
bcarance of payment ? ^6 ysars. 



IL tl)e Iputtliafe, 

1. for a CERTAJi« Number of years : 
I. at Simple interefl 



I 



m*- 



'• I. What 18 the prcfent worth of 50 1 per lannurti, tO 
-rontinw 6 years, at 5 per cent!— —jf 259 12 '3 iz. 4. 
2. What is 80 1 yearly rent, to continue 5 yeskrs, ^Ortk 

fin ready iftOtfy, at 6 per cent? ^iC 344 ^^ 3 2.5. 

» 3 . What is a falary of 40 1 per iirinum, to /contiMb '7 
cyears, worth lA ready motfy, at 4 •per cent ? 2^.^ I. 

4. What is a penfion of 30 1 per aanom, for 5 y«R^» 
worth in ready mony, at 44 per cent ? £ 133 9 4 2.6. 

5. What is the prefcnt wor£h'6f 50 1 per annum, pay- 
able half-yearly, for 6 years, at 5 percent? jC 262 

•"»o. ' ^ ' ' 

^ 6. What is the prefcnt worth of 50 I jSr anYiiim''. (feijwie 

* quarterly, for 6 years, lat 5 per tent V —£^^3 18 9 ^6. 

7. There isalcafe of a houfe 6 years t9 comfe : Wnit 

ia 
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If the yearly lenc, when the preTent w^rth» at 5 1 per cent; 
u£z^Q 12 3 2? ' 50A 

8. what yearly re&t is that, the prefent worth of which, 
for 5 years, is 344I 12s 3d 2 q, at 6 per cent?-*— 80/. 

9. What iakuy is that, which, for 7 years conttniiaacc 
at 4 per cent, prodaces 245 1, for the prefent worth ? 
40/. 

10. If the prefent worth of a penfion, to omtiniie $ 
years, at44perceitt,be 133I 9s 4d 3 q; Iwoakiknow 
i¥hat the penfion is f 30/. 

1 1 . There is a leafe of a houie, payable half-yearly, foe 
6 years to come: What b the yearly rent, whoi the pre* 
fent worth, at 5 percent, is 262 1 10s? «*— 50/. 

12. There is a leaiie of a houfe, payable quarterly, for 6 
years to come : What is the yearly rent, when the prefe&t 
worth, at 5 per cent, is 263 1 i8s 9d 3.6 q ? ■ "50 /. 

13. If 50/ yearly rent, produce the prefent worth of 
J^ 259 12 3 2, at 5 per cent. What is the tiaae of ka 
continuance ? 6 years. 

14. I would know how long 80 1 per annum, may be 
purcnasd for 344 1 12 s 3d 2q, at 6 per cent? ■ 
5 years, 

ic. How I^ng mud a falary of 40I per annum be en* 
joyd, for 2451, at 4 percent?— 7 y/«ri- 

16. What time may a penfion of 30 1 per annum be 
bought for 1 1 3 1 9 s 4 d 2 q, at 4^ per cent ? ^ years. 

17. A leafe of a houfe of 50 1 per annum, payable half* 
vearly, is fold for 262 1 los, at ^ per cent :' I would 
know the number of payments, and the time to come ?^-«- 
12 payments, . . 6 years, 

18. A leafe of a hou(e of 50 1 per annum, payable 
quarterly, is fold for 263 1 i8s 9d 3 q, at c percent : I 
would know the number of jmyments, ana the time le 
^ome? ' 24 fayments • . . 6 years, 

2. at Compound interefi 

19. What is the yearly rent of 20 1, to continue 6 years, 
worth in ready mony, at 5 1 per cent ? -£ ici f o 3 3. 

20. What is the prefent worth of a penfion of 3o4 per 
annum, for 5 years, atii percent? f 133 11 1. 

%\\ What nwft be the difcount of a leafe of 50I per 
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annum ; when prefent payment is made for 4 years^ at 3 
|)crcent?— jf 14 2 10 2. 

. ' 22, A houfe is let, upon leafe, for 4 years, at 70 1 per 
annum : and the leiTee is deiird to make prefent payment^ 
provided the le^or will allow him 5I per cent : I would 
know how much muft be paid-down, and how much dif- 
counted ?— jf 243 19 o ^^ to be f aid-down • . , . ^36 O 
II ly to be difcountid, 

23. What annuity, or yearly rent, to continue 6 years^ 
may be purchasd for jf loi 1,0 3 3, at 5 percent? — 20A 

24. Suppofe the prefent payment of 1 33 1 us id were 
reauird for a penfion for 5 years to come, at 4 per cent ; 
Wnat is that penfion ? ' 30 /. 

25. If the prefent payment of 18! X7sid2q, be 
made for the leafe of a houie, 4 years to come, at 3 per 
cent. What is the yearly rent ? > ■ 50 /, 

26. If a houfe is let upon leafe for 4 years, and the 
lefTee makes prefent payment of 243 1 19 s od 3q, for 
that time, at 5^ per cent. What is the yearly rent of that 
houfe ? 70 /. 

27. How long may a leafe of 20 1, yearly rent, be had 
for £\o\ 10 3 3 ; allowing 5 per cent to the purchafcr ? 
■ 6 years. 

28. What time may a leafe of 30 1 per annum be pur- 
chasd for; when prefent payment of 133 1 11 s i d is 
made, at 4 per cent ?— 5 years, 

. 29. If 1 85 1 17 s id 2q, be paid down for a leafe of 
50 1 per annum, at 3 per cent j How long is the leafe pur- 
chasd for ?— ^ 4 years. 

30. A houfe is let, upon leafe, for 70 1 per annum ; and 
the leiTce makes prefent payment of 243I 198 od 3q he 
being allowd 5I per cent ; I would know how long the 
leafe is purchasd lor ?— J^ytars. 

ii. For E'v k r : 

at Compound intereft 

31. Suppofe a freehold eftate, of 40 1 per annum, is to be 
fold : What is it worth, allowing the buyer 5 per cent for 

his n.ony?— — 800/. 

' 32. What 



^9 ^znnuiiici *r»Ax\A±x^M, 

32. What is aa eftate of 290 1 per annum, to continae 
for ever, worth in prefent mooy, allowing 4 per cent to 
the buyer ? 72 >o /. 

33. if a real eflatc, cf 40! per ammm, be fold for 800 1; 
I would know what was the rate per cent? 5 /. 

34 If a freehold eAate» of 29 d1 per annum, be bought 
for 7250 1 : What is the rate per cent a]lowd ? 4 A 

35. If a freehold eflate is bought for 800 1, and the^« 
lowance of 5 per cent is made to the buyer : What i» the 
yearly rent ? — 40 /. 

36. If an eilate be fold for 72 pl^ prefentmony ; and 
4 per cent is allowd to the buyer, for the fame ; I would 
know the yearly rent } 290/. 



ui. IN Reversion 

I. at Simple inter eji 

37* What is the prefent worth of a le^fe of 301b per al- 
lium, to continue 3 years ; but is not to conunoiee till the 
end of 2 years j allowing 4 per cent to the purchafer ? — - 

/; 77 7 7 2- 

38. I have the promife|of a peniion for .7 yean, which 

will not commence till the end of 4 years ; and I have dif- 

posd of the fame for the prefent payment of 84 1 9.S 6 d» 

allowing 5 per cent to the purchafer ; I demand the yearly 

income? ij J, 

2. at Compound inter eft 

39.- Suppofe a freehold eilate oC 40 1 per annum, to com- 
mence 3 years hence, is to be fold : What is it 
worth, allowing the purchafer 5 per cent, for his prefent 
payment?— ^ 691 143. 

40. What is an eilate of 290 1 per annum, to continue 
for c\ cr (blit not to commence till the expiration of 4 
years) worth in prefent mony, allowance being made at 4 
percent? JC ^'97 ^ 5 2. 

41. Suppofe a freehold eflate, to commence 3 years 
hence, is fold for 691 1 i s c d, allowing to the purchafer 
5 per cent ; I would know tne yearly income ? 40 /. 

42. There 
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.42. There is a certain freehold eflate bought for 6 197 1 
6s 5 d 2q$ which does not commence till jthe expiration 
of 4 -years ; the buyer allowd 4 per cent for his money. 
What is the yearly income?— —40/. 



B A R T E R. 



I. B deliverd 3 hds of Brandy 2lX. 6$ 8d per gallon, to 
C, for 126 yards of cUtb. What was the cloth per yard? 

»— 10/. 

^. C has Candles, at 6 s per dozen ready money : but, m 
barter, he will have 6s 6d per dozen. D has cottonf at 9d 
per lb, ready money. What price muft the cotton be at, 
in barter ; and how much cotton muft be barterd foe 109 do- 
zen of candles? ^e cotton is gd ^qperlh, in barter : 

And '7 cw 1 6 lb 0/ cotton mufi be given for 100 dozen of 
candies, 

3. Two merchants barter: A has 20 cw of Cbeefe, at 
21 1 s the cw: B has 8 pieces of in(^'c!oth, at 3I 14s per 
piece: Whether of them mufl receive mony, and How- 
xnuch ■■ A fnufi fay to B % I z s. 

4. A and B barter : A has 41 cw of Hops, at 30 s per 
cw : for which B gives him 20 lb in mony ; andthereft^ in 
prunes, at 5 d per lb. How many prunes did B give A> be- 
iide the 20 1 Cw 17 3 4. 

5. A has 100 yards of Kerf^ at 3 s per yard, rcady-mo- 
ay ; which he barters with B, at 3 s 6d; taking fmall hair- '" 

. biiUans at 1 5 d per grois, which are but worth 1 2 d : H w 
many grofs of buttons will pay for the kerfty : and ,(2) 
Whether does A or B get the better bargain; and (3) by 
HotV-much ? ■ 280 grofs, (2) A's goods are nuort V 1 9/ ; 
and B*s goods are nmrth 14/; (3) Therefore B gets the better 
bargain iy i L 

6. A has Linen-cloth, worth 20 d an ell, r6ady mony : 
but» in barter, he will have 2 s. B has broad-cloth, worth 
14 s 6d per yard, ready mony. At what price ought the 

D . broad- 
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broad-cloth to be rated in barter?— ^-^-^ 17 43}^ per 

7. A has Linim doth at lod the elf, ready-mony ; m bar- 
ter^ I ad B has 36101b of fugar^ at 7d the pound, rea« 
dy-mony ; and would have, of A, 35 1 in ready-mony, and 
the reft in linen-cloch: I would know (i) What rate the 
fugar bears in barter ; and (2) How- much linen-cloth A 
muft give to B (t) 7 he rate rf the fugar, in barter , U 

8.4 / ; and (2) B mujt ba*ue 1687 ells of Imen-dotb^ and 35 / 
in rca^-mony, 

8: Two men barter : A has k7 ream of P«//ry worth 
9 s 7 d ft rea^n : for which B gives L 74 1 1 6, ready-mony; 
ai!d, the reft, he iB to give (by agreement] in broad'cUtif 
at 2' s 9 da-yard: The queflion is How much broad-doth 
will fatisfie? 9Sli yards, 

9. A would exchange cw 5 3 14 of P^pptr, worth 
1310a pound ; with B, for cotton^ worth 10 d a pound. 

riow mach cotton muft B give to A for his peppe: ? 

Cw 4117]:. 

10. How much Rice, at 28 s per cw muft be barterdfor 
3 J cw of rcijinsy at 5 d per lb? Ow 5 3 9fj|. 

II A baiters with B {^ Stockings at 30s per pair, 
which are vendible bat for 265; and would have \ ready- 
mony J and, again 10 1 per cent for fuff 2X 4 s per yard 
ready-mony - How muft the yard of ftuff" be valued, to 
equal the barter? 551 s. 

1 2. A and B barterd : A had 5 cw of Sugar, at 6 d per 
lb; which he gave to B for a quantity of cinamon at 10 -a 
<8d per lb. How-much cinamon did B give A? ■■ 
26/, 4 ox. 

13. Two merchants barter: A had cw 13 3 lo oF Sugar, 
worth 6 Jd lb : for which B gave him cw zy 2 20 lb of ^/ .• 
How did B rate his figs ? 3 J d per lb. 

14. How many pound of Sugar , at 4^d per lb, muft be 
given, in Barter, for 60 grofs of «Wrat8s 8d pergrofs ? 
Z 1386IM. 

15. How much Sugar, at gd per lb, tdm^ be given in 
barter for 61 cw of tobacco^ at 14 d. per lb? — 
Ow 10 o 12f. 

16. What quantity of 7Va, at los per lb, muft be given, 
in barter, for i cw ol ckceolafe, at 4 s pcribi—— 44. lb 

17- Tw# 
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17. Two merchants barter: A has 13 tuns, 2 hhds of 
Winty worth 50 1 per tua : B hz^/ugar^ worth 6d a pound : 
How-much fugar mud A give B for his wine ?— — 241 cw. 



COMBINATION. 



K Seven gentlemen, that were traveling, mct-togethcr» 
by chance, at a certain Ihn upon the road ; where they were 
fo well pleasd with fheir hod^ and each other*s company ; 
that, in a frolic, they olFerd him 30 1, to fla^ ac that place, 
fo long as they (together with him) could fit (every day) at 
dinner, in a different order. The hoft, thinking that they 
could not fit in many different pofitions, becaufe there were 
but a few of them^ and that himfelf would make no con- 
'fiderable alteration (he being but one] imagind he ihould * 
make a good bargain ; and readily (for the mke qf a good 
dinner, and better company] enterd into an agreenient with 
them : and, fo, ma4e himfelf the eighth perfon. I would 
know how long they fiaid at the faid inn ; and how many- 
different pofitions they fate in. The number of fefitiens 

^were 40^20; and the time that they Jtayd^ was iioyears^ 
142 dayii allowing the year to conjlft of ^6^ days, and 6 
bours» 
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1. If 1596 be divided by 25; What 19 the quotient? 

2. If T4P9 be divided anongft 40. men 1 How-nMidi 
will they have a- piece ?— ^ — S 5 o. 

3. An army oi i9Qconiefi9 having plunderd a city, took 
266000 1. How-much muft each man have ? - — 14/. 

4. A refjconing came ta 3U to be paid by 16 men. 
What was each man^sdub? — - — S i 10 a. 

5. There was a certain number of men concemd in the 
payment of 1 272!, and each man paid 3 1. What was the 
number of men? 424/. 

6. A certain man, intending to go a joamy of abont 
3270 miles^. wouV complete the fame in 136 days. How 
many miles muft he travel each day \m^~^i\-^. 

EaUA* 

8 Th fiBfwing fue/fhps jiuy. 1 vfitt frefutntfy •ccur in ^Utht nti€$%' 
Jirx0 fir a further exercife in this J fi that n^re exim^i^vmid^ktrtpr 
iferatm ; Sta 4b€ jrttt Mfi •fit\hf vumfijarj^. 
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EQUATION 

I.. A » indebted to F too I, to be 6ay<f at the en<f of 3 
jnoBths;. alfe 200 1^ to' be* payd at th^ end of 4 mohtlis ; 
and 300 1, to be payd at the end of 5 months. Now, to 
mevent the tl-ouble of ihsm^ iheetings, they agree to have 
cmt one pi^rfitient o^ the^3 foms at one time. 1 he queftion 
18 When that muft be^ without iofs to either A or B ? 
4y. tmtthf* 

2. A owes B 100 J, whereof col is to be paid at z 
months ;• and ^ol» at 4. months : but they agree to reduce 
them to one payment. When muft the whole be paid ?— — ^ 

3. If 40] is due after 6 months; and 70 1, after* 4 
months : What is- the equated time ? 4.72 months, 

4. A merchant has owing him a certain fum to be di£> 
chargd at 3 equal payments : -^ at 2 months, ^^ at 4 months^ 
•J- at 8 months : What is the equated time foi; the payment of 
the whole ?i— — 4^ mtmths^ 

5. A merchant has owing him 306 1, to be payd, as fol* 
lows : 50 \ at 2 months ; 1 00 1, at 5' months ; and the reft^ 
at 8 momhs ; and it is agreed to make one payment of the 
whole ; rebate being made at 5 per cent. I would know 
when that time muft be ? 6 months. 

6. A is indebted to B 640 1 : of which he is to pay 40]^. 
prcfent mony; '350I, at 3 months; and the reil at 8; 
months. What is the equated time for the paymeht of the 
^ole ? -: — 4II months, 

7. F owes toH loocl: Wh^re6f 200I is to be payd»- 
down; 400 1« at* 5 months; and the refl» at' 10 months: 
but they agree to make one payment of the whole. What 
is the equated time ? 6 months, 

8. K is indebted. to L a certain fum ; which is to be di& 
chargd at 4 feveral payments : that is, \^ at 2 months ; \ 
at 4 months; ^, at 6 months; \y at 8 months: bn^ they 
agf«e to onake bat one payment of the whole. What is the 
Cijuated' time \ " 6 months, 

9. M owes N 5 fums of mony, to be payd at 5 pay* 
meats; viz. at the end of i month; aooU of 1 months 

3ooli 
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300 1 1 of 3 montli', 400 Ij of 6 months, 500 1; and, 
ready mony^ lool. At what time muft t)ie whole be payd, 
Widioat lo4 to either? ■ jyy m^mihs. 

10. H bought of X a quantity of goods, upon troft; 
for which H was to pav 4 of the debt every three months, 
tiU the whole was difchargd : but thqr (afbrwaids) agreed 
to pay the whole at one equated time. What was the time \ 
m 6 months, 

1 1. I lent my friend 500 1, for 5 months: For what time 
muft he lend me 750IS to recompenfemy kindncfe to him? 
»■ x\ months- 

1 2. W owes Z a fum of mony ; which is to be payd, 4 
prefent ^ i, at ^ months ; and the reft, at 8 mondis. What 
IS the equated time for the whole ? ■ ■ ■ 3 momih, 

1 3. A merchant owes a fum of mony, to be payd, i at 
5 months, ^ at 8 months, and ^ at 10 months: aad he 
agrees with his creditor to make one total payment. At 
what time mull it be, without lofs to either of them ? 

7 months. 

1 4. P owes Qjf 20 1 ; which will be due 6 months hence : 
but P is willing to pay him 60 1 now, provided he can have 
the red forbom«a longer time. It is agreed on : The time 
'of forbearance, therefore, is requird ? ■ 7 m^mtkt. 

15. Suppofe 300 1 due after 4 months; lool, after 6 
months ; • and 1 00 1, after 1 2 months *^ What is the equated 
rime, difcounting6 per cent? 5952 month. 

16. Suppofe I borrow 300I, on condition to jMiy (with 
the intereft) at the end ,. of 2 months, 4 of it .. of 3 
months. ^ . , of c months, ^ . . of 8 months, the reft : 
lint finding my felf able, the next day, to difchaige the debe 
at once : 1 would know when that mnft he done, that nei« 
ther I, nor the lender, may be a lofer, with refpedi to the 
intereft that becomes due, » At tbi $nd rf 4 mtntii^ 

7\ '-^J'* 
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EVOLUTION 

• SU.M'S. 

What the 2. Square Roct '3 of 

Quest, (i) 47r2,8i«6i. (2) "^jiz.ji^o^u {%) 
3.i72i8i«. (4) 1. 3976121. (s) 761.801216. (6) 
.0007612816. (7) 4.0000671 21. ^-^Fr^fUons \%) i|4f (o) 
im (10) ^f4. [Surds] (ii)i[||.*(r2)m. {13) 
4} [Mixt] (14) 37i|. (ts) i7*f. ^r6) 5lff .'• d?) 
764f. (18) 7 A. 

Answ. (1) 68.649 (2}. 98.Cf3 (3)1*78106 (4) 1. 1822 

i$) 27.6007 (6) :027J9 t7) 2.6oobi6.'^Fraffioiis (8) | 

U9)4 <K«*. {Suldsnii) .7rya« (i^i) ."S^^i^? 03) 

.72414. [M«tl (14) 6^ (15) 44 '{16) il -ity) «.7«49 

(18) 2.7961. 

5. Ct^roit. 

QjrtsT. fi) .761^.812161 (2) ^6r2iSr.^6ii (1) 
61218.00121 (4) 7121.1021698 (c) i2boo.8i2r6i (6) 
.121861281 (7) .0069761218.— — [FriicUonr] (8)-iVVV 
(9)il*l (io)7VA. [Surds] (II) * (12) f (13)4. 
CMixt] (14) S78if (is) 42I4 (16) s\a (17) 8A (18) 

Answ. (1) 19.67 (2) 196.71 (yl 36.41 (4) 19.238 
(5) 22.89 (6) .495 (7) •i9»o7 — ^^[F»^«ions] (8) f (9) 
I (10) f [Surds] (ii) .763 (12) .949 (I J) .693. [Mixt] 
(«4) St (15) 3i (16) i| (17) 2^.013 (18) 1.966. 

4. Bigua^ 

13 NB. The figure prefixt 19 tlis 1 vl'ud into itfdf.'-^^nd thofe, pfim 
title [t0-wit «) denotes it t» $t the \fixt to tbejhiiy^rng, are to he »«• 
%d fowtr ; tfr, the firfl power in* I derftood in iike manner^ 
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4. BiquadrMte-^root. 

Qpi«T, (i) S308416 (2) 84934659 (3) 2i743*7«63^ 
Answ. (I) 48 (a) 96 (5) 384. 

5. Surfolid-roof. 

QoBST. (i) 6436343 (2) «iS37*6976 (3) 254803968 

(4) 83494»64»34*4- 
Ahsw. (I) 23 (2) 96 (3) 48 (4) 3843, 

6, Square^cubc'-root. 

. Quest. (1) 782757789696 (2) 12230590464 (}) 
32ooi759o6c948i6. 
Answ. (1) 96 (2) 48 (3) 384.- 



7. Second furfoUd-roQt. 

QjjisT. (0 75144747810816 (2) 58706854227a (j) 

131171548132409344. 

Answ. (i) 96 (2) 48 (3) 384.42. 



8. Square biquadrate^roof . 

QwisT. (i) 7213895789838336 (2) 28179280429056 
(3) 472769874482845188096. 
Answ. (i) 96 (2) 48 (3) 384. 

9. Cubed cube^root. 

QyisT. (1) 69253399;82448o2$6 (2) 1352605460594 
688 (3) 181543^)3x8014125^2228864. 
Answ. (i) 96.2 (2) 48.09 (3) 384.5. 

10. Square furfolid-root* 

QUBST. (l) 64925062108545024 (2) 66483263599150 

104576 (S) 6971275461x742420055883776. 
Answ. (i) 48 (2) 96 (3) 384.3. 

II. Third 
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' II. Third furfolid-r oof . 

Q^EST. (I) 952809757913927 (2) 31x6402981210161 
152 (3) 6382393305518410039296. 

Answ. (i) 23 (2) 48 (3) 96. 

12. Squared-fquare cuhe-roof. 

Quest, (i) 14.9587343098087735296 (2) 6127097573 
29767363772416 (3) 10279563944029090291760398073 
856. 

Answ. (i) 48 (2) 96 (3) 384. 



/ 



EXCHANGE 



1. A bill- of 200 1 is remitted to Paris by a merchant ia 
ondon: What is the value in french Crowns^ at 4 s 6d 

ach. 888f I croons. 

2. A merchant, at London, receivd 100 1 fterling, for 
e value payd h)- his correfpondent, at the rate of 3 s 6d 

erling per crv^n : How many crowns were payd at Paijs ? 

7" 57*^1 ^^o^w/; 

'3. Taere are 800 french Crowns, at 48 6 d each, re- 
ited to London, by a merchant at Pans : What is the 

aluc in pounds fteiling ? 180 /. 

4. If I draw a bill, per exchange 210I 17 s lodflerliog^ 
1^ 6e payd in Paris; the exchange at 57$ 8d: For how 

any crtnvns muft I draw the bill'.*^883 ^-f-f cronuns. 
' ^ Admit a bill drawn in Lyons, .and payable in London, 
Ibr 1510 erotwns 2 livrcs 10 fols : How much engliih mony 
imesitto; the exchange at 55id?— jf 347 o 4I. 
6. Suppofe a merchant in. London buys goods for another 
Calais, to the value of 102 1 4s ilerling; for which he 
to draw a bill on him in Calais; For how many crownj 
vi& ihe biUbe «irawn?-«— 438, 

7. There 
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7. There are 2000 Ducat s^ at 48 ^d each, remited to 
London; to be payd in pounds fterling: What is the a- 
mount? >C433 6 8. 

S. A bill ofiooi fterliog is remited to Venice, to be 
payd in ducats^ at 4s 4d each: What is the aniOHnt?— « 

^46111. 

9. How many fpanlih ducafiMt 4s 4dy mofl: be drawn 

for 700 rixdollars, at 5s6d?— 888yJ. 

10. A traveler woa]4 .exchange 233I 16s 8d fierlhig, 
for Venice iincats at 4 s gd per ducat : How many mnft he 
have ? ■■ 934^- 

1 1 . A bill ot 1 20 DucasooBs is remited from Florence, at 

53 d each : What is the value in pounds fterling; 

£ 26 10. 

11. A bill of 220I 16s 8d is drawn from London: 
What is the value at Florence, in ducaio0»j, at 53 d 
each I ' 1 000 ducatoons. 

12. If 247 1 i8s 4d fterling be remited to Francfort: 
What is the val^e in tiorim^ at C9i d ? 1000 Jkrins. 

13. If 100 florins f at 59I0, each, be remited from 
Francfort to London : What is the value in pounds fleriing \ 
— jf 24 15 10. 

14. Remited, from London to Amfterdam, a bill of ex- 
change of t8$l 10 s fterling; the exchange, at 33s 9 d, 
ilemiih, per pound fterling: How many G^^/V^^i flenufti muft 
the bill be drawn for ? 2890 13. 

15. A merchant, in Rotterdam, remits a biU of exchange 
of j^iiguiidtrs 7 ftivers, to be payd in London: How- 
much fterling mony muft the faid bill be drawn for, the 
exchange at 33 s 4d, iiemifti, per pound fterling ? 1 ■■ 
jf 762 2 8. 

1 6. For how much fterling-mony muft a bill be drawn for 

goods bought in Holland, amounting to i x 7 1 5;^ ^^^//i^rj 12 
iveys; the exchange at 34 s 8d, iiemifti, per pound fter- 
ling?*—-/ 1126 10. 

17. If a bill is drawn from Lisbon of 1432 MllUreas^ at 
6s 8d per piece: How much Englifti mony is that bill? 

C ^77 6 8. 

18. It a bill be drawn, from London, of T333I 6s 8d 
fterling: How much is it at Lisbon in mill-nasy at 6s 8d 
each?' ■■■■ ■ ! 4000 MUlrtas* 

19^ How 
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19. How many mill-reas muft a bill be drawn-for, to 
pay 125 1 lis Jildfterliiig; the exchange at cs6id per 
rnlirea? ^45 5. ^ * r 

20. How many pounds fterling mull a bill be drawn-for, 
to anfwer 500 mill-reas; the exchange at es eld per 
miU-rea ? £ 1 36 1 4 4^. :> :> ^ r 

21. How many pounds fterling muft a bill be drawn for, 
to anfwer 600 mill-reas, 550 reas, at 51 7 d per mill-reaf 
— -/ 167 13 oif 

22. What is the atmount of 63 1 fterling, in fietes of 
eight, at 5s 6d per piece? —270. 

23. How many pieces of eight, at 48|d, will anfwer t 
bill of 344 1 IIS 8^d fterling?— — 1714. 

24. Afaftorhas fold goods, at Cadiz, for 146S pieces of 
eight, at 4s 6d 2qrs per piece : Hofv much flcrling is 
thcfum?— /333 7 2. 

25. Being dehrous to reoMt, to my correfpondent at 
London, the fumof 2000 fauads, 12s 6dflemiih, todifpofe- 
of according to my order, (exchange at 34s 6d flemifh per 

_pound llerling) : How much mony fterling (hall I be credi- 
tor-for in the city of London aforefaid? - ; . _ 

26. My correfpondent m England gives me notice that 
he has diiburft, in merchandize, on my account, thefum 
of loool fterling: What fum muft I anfwer for that, in; 
Holland; the courfe of exchange being at 33s 4d fle- 

. milh for one pound fterling?- — £ 1666 13 4. 

27. My correfpondent in Rotterdam fends me word that 
he has dijburft, on my account, the fum of 3060 guilders 
[at4od per guilder] and 15 ftuyvers [at 2d perftuyver:] 
What fum muft I anfwer, for that, at London j the courfe 
of excliange being at 37I gd fiemilh per pound fterling? 

£2705 3HH' , 

28. A merchant deliverd, at London, 120I fterling, ta 
receive 1 47 1 flemifli, in Amfterdam : How much was on« 
pound valued at in flemilh mony ? ■ £ 1 4 6. 



E FALSE 
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FALSE 

Single Vojition. 

1 . Two men, A and B» having found a bag of mcmy, 
difputed who Qiould have it. A iaid the half» third, and 
fourth of die mony made 1 30I : and, if B could tell how 
much was in it, he fhould have it : otherwiie he fhonld 
have nothing. I would know how much was in the bag? 

■ ■ 120/. 

2. Four men have a fum to be divided among them, in 
fuch manner, that the firft (hall have | of it ; the fecood, 
\ ; the third, ^; and the fourth, the remainder, which is 
zZ ; What was the fum ? 112/. 

3. A B and C, determining to buy (together) a certain 
quantity of timber, worth 361, agree that B fiiaJl.pay | 
more than A i and C, \ more than B. 1 would know how 
much each inan muft pay ? A 9 / . .^12/.. Ci 5/. 

4. A miller haviug 3 mills; the firil of which can grind 
9 bufhels of corn in an iiour; the fecond, 7; and the laft, 
4: In how long time would they be grinding 3C0 bufhels \ 
had he ? 1 5 hours, 

5. A perlbn, having about him a certain number of 
crowns, (aid : If the half, third, and fourth of them were 
added-together ; they would make 65 crowns : How many 

■ 60 croiuns, 

6. What number is that j the |, the |, and the ^ of 
which, added-together, make 104? 96. 

7. A lent B a fum of mony ; to be paid at 4 payments. 
When 3 of them were made, and A came to demand the 
fourth ; B would give him no more, except he would tell 
him how much was paid already. A faid, the firft payment 
was a fourth ; the fecond. a fifth ; and the third, a fixth of 
the fum tirlt lent; and all together made 74 1. What was 
the fum lent ? 1 20 /. 

8. One, carrying a bag of mony in his hanJ, another 
afkc him how nuich was in i.: He anfweid he CQ^Id not 
tell: But the third, fourth, aud iifth of it made 94 1. How 
muci* was in the bag? 120/. 

I have 
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I 9. I have dclivcrd to a banker a certain fum of mony ; 
to receive of him, after the rate of 6 1 per cent per an- 
num ; and, at the end of lo years, he paic} me 500 1, for 
principal ahd intereft together : W hat was the fum deliverd 
to hijp atfiril^ jC 3^2 io. 

Double Tojfltion. 

TO. A B and C, would divide lool, betv/cen them, fo, 
ai that 6 may have 3 1 more than A ; and C 4 1 more than 

B: How-much muft each ma have? ■■•■^ 30/ . . 

JJ33/..C37/. 

1 1 . A certain perfbn, having forgot the day of the 
month, defird his neighbor to tell him it. He anfwerd 
(the month having 30 days) tliat, If he would add \ of th« 
days of the month, which were already pad to \ of the 
days, which were to come; he would have what he deiird. 
What day of the month was it ?— — — 1 zth, 

12. A B and C built a houfe, which coft lool : Of thi» 
A payd a certain fum ; B payd lol more than A ; and C 
payd as much as A and B. What was each man's fhare ^ 
■ ^ 20 / . . ^ 30 / . . C 50 A 

1 3. Three men have too 1 to be (hard among them : the 
lecond is to have, for his (hare, twice as much as the firH*, 
all but 81 ; and the laft,. three times as much, ali but 15]/ 
What will be the fliare of each of them? /, £zq io 

..II, III .^111, £a^ io. 

14. Three perfons difcour(( together about their ages: 
iayB A, I am 20 years-of-age : faysB, I am as old as ^» 
and half C : and fays C, I am as old as you both. Of 
what age was each of them? A 20 . , B 60 . , C80. 

15. Says A to B: If I had c of your crowns, I fhould 
have twice as many as you would have, left. And, fays B 
to A : If I had three of yours, I ihould have 4 times a«< 
many as you. How many had each of them ? ' i^ 
jrf6f ♦ . B lof. 

16. A man, lying at the point of death, left to his three 
ibna all his ellate in mony : viz. to A, half, wanting co 1 : 
to B, one third: and to C, the reft; which was 10 1 left 
than the fhare of.B. I would !> now the fum left, and each. 
snan^s fhare. — -»— Sum 360 / • . A iio i • , B 120/ . . 
Clio/. 

B 2 17. Whit 
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1 7. What two nmnben arc thofc^ whoTe total is S2 ; 
and the \ of one of them, added to the ^ of the other, 
makes 14?— 72 mud lo. 

18. What two numbers are thofe, who(e di^Rsrence is 4$ 
and their produd, when multiplied together, 96? ■ 1 
8 and 1 z. 

19. A certain man, having driven his fwineto the mar« 
ket, via. hogs, fous, and pigs; received 50 1 for them: 
being payd, for tyery hog, i8ss for every fow, 16 s; for 
every pig, 2 s. There were as many hogs as fows ; and, for 
every fow, there were 3 ^igs. How many were there of 
each fort f— 25 b§is , • zt^/tmfs . . 75 fi^s, 

20. What two numbers are thofe, which, added>toge« 
ther, make 8 ; and, multiplied together, produoe la ?— -^ 
2 and 6. 

21. Three merchants put into (lock, each an ni&nowa 
jum : but cliis they knew, that. What the firft put-tn, added 
to half what the other two put in, makes 17 1: What the 
fccond put-in, added to the third part of what the two 
others put in : makes alfo 1 7 1 : and What the third put-in, 
added 10 the one fourth of the two others, makes alio 17I)- 
Ifow much did each of them pat-in ? ■ 7 5 / • . Iliit 
III 1 3 /. 

22. Says A to B: If I had 4 of your flieep, I (hoold 
have as many as you. And fays B to A : If I had 4 of 
^ ours, I (hould have twice as many as yoa. How-man/ 
had each ? ' A 20 . . B 28. 

23. What two numbers are thofe, whichj added toge- 
ther, make 3 z ; and, divided by one another, give the quo- 
tient 3?— —8 and 24. 

24. A day laborer having threihtou^t 40 quarters of 

train (part of it wheat, and the reft barley) receivd; for 
is labor, 28s ; being payd after the rate of 12 d for every 
quarter of wheat, and 6d for each quarter of barley. I 
would know how many of thofe 40 quarters were wheat, and 
how many barley. Wheat 16 . . Barley 24. 

25. Into what 2 parts muft the number 50 be divided, 
diat, If 45 be added to the greater part, and 25 to the 
leA'er ; the former fum wHi he double the latter ?— «-.35 
aind 15. 

26. Good- morrow, good fellow, with your 20 geeie. 
Nay, fays he, I have not ao : but, if I had as many, \ as 
many, 2 geefe and^ ; then I (hould have ao. How many 
bad he I " ^ 7> a?. A» 
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27. A, ilealing apples, was taken by B ; and (to appeaict* 
him) gives him half he had. and B gives him back lo : 

foing-further he met- with C, and was forc'd to give him 
alf of what he had left ; and he returns him back 4 : then, 
meeting with D, he gives him half he had ; and he returns 
him I . "bo^ geting iafe away, he finds he had 1 3 left. L 
would know how-many he had at in^,-. 60. 



FELLOWSHIP 

I. A and B were fharers in a parcel of merchandize;, in < 
the purchafe of which, A laid out 3 I, and B 7 1 : and, the* 
commodity being fold, they find their clear gain amount to> 
253. What part of it muft each. man. have?: A^js 

2-. Four men fhare among themfelves. 400 1,. which they 
have gaind: the i(l takes the 4 of it ; the 2d, a |; the- 
Sdy a j.; the 4tb, a | . What does each take in particular ^ 
I£ 160 . . //, 106 13 4. . ///, 80 . . I^, 5^ 6 S. 

3. A B and C, trading together,, gaind 1 20 1 ; which is 
to be (hard according to each man's (lock. A put-in i4ol;« 
B 3CX5I; and C 160I. What is each man's Ihare ?——- 

^, 28 / . . 5, 60 / . . C, J2 /, 

4. Three merchants, trading to Virginia, loft goods to* 
the value of 800 1. Now, if A's fk>ck was 1200I; W^j 
4800 1> and C's, 2Coo. What fum did each man lefeK' 
■ Jp, i2d/ . . -5, 480/. ..Q 200/.. 

5^ Five old partners take into partnerlhip fournew ones^. 
•n condition that each old partner fhould have twice the 
profit of each new-one. How-much is each-one to have of.' 
300000 1, which they have gaind ?»—— CA/, >f 42857 \,^. 

ii£*w, 21428^. 

6. Three merchants traded together; and put into onn 
common ftockicool, each man; and gaind 600 L How— 
inttch mud- each man have ? «— -— . 200 leach.. 

7. Four men traded with a. flock of Sool; and tho)iL' 
gaind, in two years time, twice as much,, and 40! over*. 
A*s ftockwas 140 1; B's 260I;. C*8 jooL What was D's^ 
iodc: and What did each man gam by trading^?— —D-s.* 
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Jlock nvat too/. • JM^^^/W z8y/. • jr^33/. .C615/ 
• . D 205 /. 

8. Two 0ien have nind 760 1; which they find to be 
10 per cent» profit. Of this, the firft is to have ^ more than 
the other ; How-much did each of them pot into the fiock ; 
and What^d each of them gain?— /. ./ft/riv ^4222! 
• . gaind^zi 4 j|. // . . fuinn 3377J ♦ .gidmd 337 1 5 6|. 

o. A, B, and C, trading to Guinea^ with 480 1, 680 1, 
tna 8x0 1 ; in three year's 4ime» ^aind loiol. How much 
as each man's ihare of dw gam? m j ^ 242/ 8/.. . 

A 343^ 8/..C424/ 4/. 

10. -A, By and C,. freighted a fhip, from the Canaries 
to England^ with 108 tuns of wine ; of which A had 48; 
Bf 36; and C, 24. But^ by reafon of bad weather, they 
were obligd to caft45 tuns over-boatd. How machmufl 
•ach man fuflain of the lois ?■ 'J, 20 tuns ^.B, 15... 
C, 10. 

11. A merchant is indebted to S^ 70] ; to T, 400 1 ; to 
V, 1 40 1 12 s 6d. But, upon his decease, his efbue is 
Iband to be worth no more than 409 1 145. How muft it 
be divided among his creditors? Sma/f have / 46 193 

zmm . • ^» 268 7 7 1 ^v^% . . ^, 94 7 o 2^^^vvv 

12. If the money and efFeds of a bankrupt amount to 
1400 1 14s l6d; and he is indebted to A 742 1 izs, toB 
641 1 19 s 8d, and to C987I 19s 9d.: How mud it be: 
divided among them? J tnufl have I ^^% 8 4 i ff^IJi; 

•^•-», Im o 3 3HIKi..Q/583 5 9 3i?i4H. 

COMPOUNI)^ 

13. Three merchants traded together^ A put-in* 120 1,, 
ft)r 9 months; By. 100 1^. for 16 months; andC, 100 1» foc^ 
14 months; and they gaind 100 1.. How< mult it be di'- 
vided ?i— — -^ >»«/ ba-velzt 9 4 3iJ|§..j5, 3^.4 3 3. 

;tVg% . . C, 34 6 3 i iToW 

1 4. Three merchants join in trade 5 A' pct^in 400 1,. f(ML 

9 months^; B^ 680 1,. for 5 months; C, i2ol» for 12 
months: but, by misfortune, loft goods to the value of 
500 1. What muft each man iuihin of the lofs?— «.^ 
muft lofe / 213 5 4 3lliS. . K aox 8 5 0^%% . . Q. 

I ^ Ay By and C^ hold a pailure in common 1 i<x which 
they fay 20! per aawim>. hx this pfiijlure A had 40 oacen^. 

foi 



Praxii 



FraSliom 49^ 



for 76 days ; B,- 36, for 50 days ; and C 50, for 90 day». 
What part of the 20I is every one of thefe tenants to pay T 

A ought to pay /6 10 2 1 |4J§ . . 3, 3 *7 > ofUS 

» . C>. 9 12 8 2 ^14 5* 



FRACTIONS 

I. VULGAR. 

i. Reduction. 
I. To the Loweji term.- 






^ 



36 

vr 



b 19 



I %% 
TT3 



15 13 



^1 

515 






1 70 



60 

"ST 



I 43 5 



TJIP 






2. TJ? 4 common denominator. 



•5 


7 


i 


i f 


T» 


16 


18 


a.4- 30 




»♦ 




48 



i -A 



I X 



84086488O 
900 



6_ 



«- 

5 



T 



301445x0 560 43.4Q 

• • 1 _ __z, 

S040 - 



ft 

^, To a Simpky a ampound. 



l.of I of i 1 41 of loti 



6 



60 

X5? 



f of f of i 



60 



To. 



4.. 7<? tf« improper^ a mxti 



5p FraBiont 



Arlt&m 



^. TCo a mxt^ an tmpropir.. 






• S4 



••I 
TT 






V 



«f 



3f 



IT 

T 



7tI »* "f 



6. 7b IT Gpeater Name^ afraSHm of lejfer. 



I of (L to t 



^ of p. to^hhd 



7 orib..to cw 



Jof oztoJk 






7. jTa tf Lejfer name^ afraSHon of greater^ 



WfvJ.tod 



j^ Uid. to pin. 



yl^CW. to lb. 



T. 



7^^ lb. to • 02» 



5. ^0 a^ FraSiion of Greater-name^ any 

quantity. 



6t 8d to \ 
I* 



I hhd 49 gal. to tan 



I to 4a 



80Z i4vdr. to lb. 

9. To an Equivalent^ 

with a given Numer/tttr 
I to 3,4 U to 73 j I to 18- j I to 5k 



54 , 

4S 1 



»3i X 



It 



T*^ 



with a gsvin Diitominator 
to ao H ^o 49 ^ to 46 j i to i3i|. - 

« I '^. I ^H ^' 



»3« y: 



XCL. Zc 



praxis 



Fradttom 5 1 



to. T!o a Single y afraBion offraSiion: 



34 i 



Hi 
43 



Tff? 



73 i 



16- 



7 



II. 7b a FraBion^ a whole. 



If to denom. 8 1 19 to 11 



21 to 12 



Vr* 



7 i 21 I? 
1 V 






12. Tb a Decimal FraSlion. 



1 
■» 



•7sr«2S 



V^' 



rr 



■ 5 

1:7 



•04^54+ I •»9«3076+ 



5 



1785714+ 



.. of r5 



TT 



T7 



•6043956+ 



4+1 



>« ^ 

« T7 



n. Addition 

I, Ally FraSlions. 



Afi# 


14 3 
•it 31 


:of4 


TT 4 


II 


l» 


ilb-/i c» 




»47 


i^V 


l^^ 


oz6 ii 16 


2. Integer Sy and FraStibm. 


^^+47 


7l 


5 »7 A ^ of A 


Illl> 


47 A 


V 




\^' 




X 





3^ /w/^- 



5* rr act tons 



Arithm 



3* Integers^ and Mixt 



7+ 5l 



It 



34 ii 



I 5 9 Mi 5 i 



T5T 



4- ^//, Mx/ 



w 



5 J 4* 
9 J 



12 T 3 I 4 ' 



ao 



1^ 



4of9S+Jofi4 



x» 



45 fi 



5. JWia:/, tf«^ FraSiions 



»7l 
i8| 



6 { of .^aad^ of I and 7 i 
*4 Tut 






ui. Subtraction ** 

I. J?0/i&, Fra&ioru 



\ -^ 


17 \ 1 


JofA— 


toff 


iof|ofl- 


■4?! 


{S. -J I 


* 


AV 


114 


*m 


9« a* 


2. Integers^ ani FraHims 


i-96 


tV 47 


11 67 


U4*9 


«46 


1 


JSl 


^-s tV 


66^ 


\ 

f 


4*8^ 


45 


rr 



3^ Jbite^ 

\% Wben^ tUrt is r$9m f» <&arfr I fmmau denomimattr: St^yw^xoUt 
Whither »/ the ttoefnffdfiaS^etu [ be eertdia. 
m the irester. | r4ditu them f • •^ ' 



Praxis 



FraSiims 5^ 



3, Integers^ and Mix t 



4l I I t 



1 1 



3 34 IT 



18 29 A 



8^ 14 



4' T-J 1 • ' TT 

4. Bbtby Mixt. 



16 £Z { 



Sf I 6i 



•■?/=4H 



a/T» I3AI 



I of 19 i4i 



1 x\ 



«4l 9^ 
81 II 



12 



'4* 



2 TT 



5. JW/xf, j;?^ FraSfions 



t--7 T 



6f 






14 7> i 



70 I 



I i3i 



- 



12 H 



iv. Multiplication 



I. Bothy FraSiions 






ii 



«8 

Ti 



Vr X 14 4 of I X ^5 of j^ 



'4 i?iy 



30s 



2. Integer Sy and FraSlivns 



1x7 



V 



ty 



12 



so 
T 



24 4 



II I 



7f 



»Si 



sia 



» 39 ^*i 



*T 



Ii37 



I2i 



•f 3» 



27-? 



3^ 7«/r- 



54 FrcHicns 



Aridim 



3. Integers y and Mixt 



laxjf 


«7« S6?{ 


«7l47 


S« 


H13 


64«f of^ 


431 


9660 f} 


liSJ 


674^ 1 


567 A 


4. B(abf Mixt 


*f xsl 


75 9J 


I2| 1 .f 7 


fof 91 7«4|rf8 J| 


W 


69} 


«9H * 


5105 ^ ti 


5. JW/jc/", tf«i Fra&ions 


ixisA 


^ 4^ Tf 


'7l* 


Sit 


* i:| 


H 17 i» 


»2fl 


•.»5 




9li 


3f 


4fl 


Hfl! 



V. Division 

1. Bcthy FraSfions 



»-^iV 



«T7 






36 
TT7 TIT 



68 a 



i^\ 



- ax 



IX Z 

19 _9 



tH 



-i4 -^ 



1 1 of J-H of I 



T5*5 






2. Integers^ and FraSiions 



1 . 7 


7l 


i4 


4i 


H37 


A 19 


1 
% 

n 1 


V 


/^ 


4t 


ai 


^7 



26I 3 l« 



22 



3. J/l/^- 
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3* Integers^ and Mixf 



1 _• 



43T-7-J2 

3 i 



9660^' 171 



825J 47 
'7l 



i6A4lf 17I 



4 »* 



Try 



5l-^M 



190 



4, J5^A&, M'*# 



4i TT 3 f 



' y 4 TO 



9 30 



''9 u 7 H 



«ii 



5, ilf/Jf/, «!«</ FraSiions 



« 



5l^T 






7^1 



II 



isg^Viil 4il«>f4 



»s» 



2i't> 



4<'f4 4* 



to 
4T 



vi. Proportion 



I. Single 

a. D/y<?/J? 

1. If ^lb of fugar coft /^s: What coit j|? 

2. If f of an cU coft ^^ 1 : What coil i ell ?— 5i 8 lo/i. 

3. If 2 oz of iilver coft 16 s 5 d : What coft ^ oz ? —- • 
S 6 I ^4. 

4. If an ingot of filver weighs i64t ^^ ' ^^^t k it 
worth at 5 s .6 d an ounce i L 4120 1-^, 

5. A mercer bought 3J: pieces of filk, each containing 
24-3- yards, at S 6 o|: per yard : What w^ the value of 
Che 3i pieces, at that rate ? L 25x4621. 



b. Inverpi 



50 tracnom Anuxm 

b. Inverje 

6. How-many yards of canvaa \\ yard-wide, wiH line 
10 yards of (ay J yard- wide ? 1 z yards. 

7. If i^ yardy in breadth, require zo\ yards to make a 
garment ; What length will \ yard-wide require to make 
the fame? \ii\ yards. 

8. How-many pieces of goods, at zq\% per piece, aie 
to be given for 2 40 J pieces, at \z\^ per piece ? ■ 

10441 ft /'J* <-^.'. ; ^ _ 

9. \i 16 men finifh a piece of work in 284^ days ; How- 
long will 1 2 xKen require to do the fame work ? 

y\\dav. 

10. If 3-4- yards of cloth, that is \\ yard-wide, be fuffi- 
cient to make a cloak ; How-much muft I have of that 
fort, which is \ yard-wide, to jnake a cloak of the 4ame 
bigncfs?— 4^ yards 

^. Double 

11. If 9 ftudents fpend ic^l in 18 di^s; How- muck 
will 20 ftudents fpend in 30 days? L \\ 15 11 2-J-. 

12. Three men having workt \c^\ days received 8,\fl: 

How-much mufl 20 m^ have for xooj: days?- ^ 

L 305 o 8-f- 

13. A man and his wife earnd 45!$ in i day: How- 
much jnuil they have for- loj days, when their 2 fons help 
^em? — -L4 17 I 2. 

14. A man, with his family, which (in all) were 5 per- 
fons, did ufually drink 74 gallons of beer in a week : How- 
much will be drank in 2J:i weeks, when 3 pcrfonsmore 
come into the family ? 403*^ gallons. 

1 5. Three iailors, having been abroad 9 J months, re- 
ceivd 4CtV1 wages: I would know How-much 100 failors 
muft receive lor 28? months fervice? £41x8 6 a 



II. DECI- 
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II. DEC I M A L S. 

i. Reduction 

to the Decimal of an 

« 

mere .. 4 perches ---^.-----.ozj^ 

Jay ... 7 minutes - ------- .00486 1 1 ' 

gallon . . I pint - - -- - - • -.125 

ifbd ... I gallon - * ^ . - . - .015873 
bund 'w . 174 drams '- - * - - - ,0060686 

league., i mile 33333333 

ndle . . , 76 yards - - - - -• .4318181 
;fw«^/.. 24 grains - - ^ . - .0041666 
nueek.^^z day* - - . - - - .2857I4E 
yard . . . 3 qrs 2 nails -.-*--- .875 
jr/^ar • . . 72 days -.-*-- . .1972602 

11. Valuation 

of the Decimal of a 

•07 hMTTil ------ 2 gall 1 .92 pinU 

•461 chaldron . - - - 16 bufh. 2.384 pecks 

•761. day - - - - iShrs 15 min. 504 records 

•J^JIZ elt inglijb - - - - - 2 qrs. 1.424 nails 

.7 1 2 furlmg - 28 poles, 2' ydf, i foot, 1 1 .04 inches 

.761 )ti&</ - - - - 47 gall. 3 qrs. 1.544 pinta 

.5 i&««r - -.--_.. JO min. 

•861 >&«ir/^. «U7^ - 3 qrs, 12 lb, i6oz, 14.592 drams 

^1 league - 2 miles^ 3 poles, i yd, 3 inch, i.Sbarl c 

.7 /^ of filver • - - - - . 8 02. 8 dw. 

•71 4 0X of gold - - 2OZ. i6dw. 19.2 grains 

.76. ^«r// fterling - - - - 15s. 2d. i6q 

.461 JhilUng - - - - - - 5 d. 2.128 q 

•€i $UH ' ' 2 hhds. 27 gall. 2 qrts. 1.76 pints 

j,^ year - - . ,. - 109 days^ 12 hour^ 

F z iiL Pro* 



j8 Gaitt Aritfani 

iii. PRdroRTiON 

F«r the further pra£Ure of Deeimabj^ mzj be wroogbt 
the £itne fams as arc proposd in vulgv fnidioiis. Thas n. 
f, 10 direft proportion (p. 55) being ilated (by FnSdons, 
line 12) at follows [.840: .^6: : •744] will givt ncarlj 
die fame anfwer, viz. D 4 3>44.84. 



> 



G A I N 

1. A parcel of Gp$ds being bought lor 60 1, and foU 
lor 75I: What was the rate ef saia per cent? 5 /. 

^. Suppofe I have goods to tot value of L 41 5 12 6» 
that come to a bad market, and know they impair by lying: 
What will thcv come-to, if I am obligd to feu them at the 
lofs of 12 in the 100?— -£ 365 15*, 

3. If I propofe to get, in any goods» 20 1 (per ecnt) pio* 
fit i What is that in the (hiUine? D z i|. 

4. A halfpenny mtheftilung; WiatX is that per oeat^ 

1.4 3 4' 

5. Bought 18 cw of Chtfi, at 28 s per cw; which I 

fell-out sgaln at 3|d per lb : What is the profit in the wbok^ 
-. — L 4 jj... 

6. Having fold 11 yards of C/eth foe 4 1 16 s; aad> 
thereby, gaind at the rate, of 10 peK cent: What was the 
prime coil of i yard?-*— 5 8 7 2-ft-* 

^ 7. Having fold 2 yards of c/otJf for 1 1 a 6 d^ I gaind^ 
at the rate of i^ per cent: but, had I fold it for 128 ; 
what would be the rate of gain pei cent? 20/.. 

8. If X>/ii/<-boards be bought at i8d a-piece, and fold 
again at 21 d : What is that per cent profit?— —£ 16 11 4. 

9. If I buy dials at 20 d a-piece ; and fell them agam at . 
H7di What ihall I lofe by 12.0 dozen? 18/. 



Praxis^ Gam 59^ 

!•. If I fell 500 deals at i5d apiece,- and 9 1 per ccnt^ 
lofs: What do I lofe in the whole quantity ? — Li 16 3. 

If. Bought Hats, at 4J a-picce; and fold again at 4$. 
9 d : What il the profit in laying-out ical ? L^% 1 1^, 

12. If I buy 500 pair of filk-Hf/^, at S 8 6 a-pair; 
How-much muft I fell them for per- pair, to gain 20 per 
cent jfrofit? S 1 1 oi|, 

13. If I buy IncU for 8 s the grofs: How many yardft- 
jnay I fell for a penny» to gain 20 1 per cent ? 71. 

14. I have Lace, that coft me 5 1 per yard : How mdt 
1 fell it, to gain 8 jpcr cent?; %s per yard, 

15. Bought 19 fother of Lead^ at 14 s per cw. What: 

h gaind by the whole, fold-out at 4 d a-pound \ ^ 

i432 c. 

16^ Bought 3 Oxin for 24 1 10 s: which I fell again for 
3.S per ftone: What ought the thcee oxen to weigh toge* 
ther ; the hides and offal being the on!/ clear gain ?•■■' 
245 /a»r. 

L7. fiought 60 reams of Paper ^ at 15 s per ream : What 
M the lofs in the whole quantity at 4 per cent ? 
L I 16.. 

18. Suppofe I buy 28 pieces oi Stuff zt 4I per piece;; 
and I fell .10 of the pieces at 61 ; and 8, ar 5 1 : At what: 
rate muft I fell the reft, to gain 10 per cent by the whole? 

L a 6 c per pi etc.- 

19. If I Duy a cw of Tobacco for L 4 13 4, and fell it 
again for 1 1 d the pound ; Do I gain, or lole ? and What: 
per cent ? — Gain 10/. 

2(x Bought 7 tuns of IVine at 17 1 per Rhd ; whicll I fcB! 
again at 1 s per pint : What is the whole gain ; and How- 
much per cent ? ^The *whole gain^ 1 2*29 12 . . TBe gain,, 

fercent, 748 4 8 jJ||. ^ 

21. A manchefter-man buys Tarn for 6s the bundle:, 
which not proving fo good as expedled, he was willing to> 
put-it-ofF again, fo as to lofe but 6 per cent by it. The: 
queflion is, At what price the bundle. is to be fold? . ■ - 

^5 7 2- 
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INTEi- 



^ I 



6o Intertjt 



INTEREST 



f 

3 

3 

4 

I 

\ 



L Simple 

What is the 
I. Inter ejl 



percent 
6 

Si 

5 

6 

S 
7 



for 2 



— 3 — 



» t d 

111 i6 8 at 

420 ro — 

432 I£ 6 

589 ? 

589 

70ZO — •— 

1000 *— — 

5429 10 8 

836 — — 

500: after tlir rate of the 30th penny '^^Ibronff 



«. — — — 



"'S. 



3- (4) ^M 
(7} L I 6 II. 

JLs6 13 4 *^ 



Li 2 j i^ (2) L 39 9< y 5., 
692. (5) L 282 14 4. (6) 
(8) L 14. 17 6.. {9) L 8 7 



{if ^9 5 
L 146 5^ 

10. (loy 



2. Aktgunt 



34 Fwi» fiS* K3/J& ©/* July J^%J, 
Hthe Z^th of Martb 1 72 9. 

J 5 Frew ri&f 4^^ ©/■ y.ai? 1733^ 
< /i< lot b of January 1 73 5. 

16 TZ-tf penny-intersft (vix, i, 

fir the inter eji of iq, 25, &c. /, J, 

^^t &c^) is the common nutkod of 

gating the rate of intereft in France^ 

JBtHandy &ftf. — Tc find nvhicby di' 

'9hU xqo by «ur r»U i ^ii^Tit. 



find' our rati, dividi 100 iy th§ 
^enny'tntereft, 

Tbus::'-^TofimUbepenfy'intere/fy, 
hy our ratt z SOO (founds) -7- 8 1 
It be rate per cent J ^.12, v/». the 
TZtb penny, ^-JTo find our rMte^ iy 
'' ' penny -intereft : xoo -5- 1% ^^ 

17 For ^00 4. 30 SS ^ 1$ 
^3 4r 



^ 



I 



Bfaxfs Interefi 6t 



2. A$9mme 

r- 

1 ^ What fum will 567 1 10 s amount to in 9 ytars^ ^ 6 

jer cent, per annum ? £ 873 19. 

' 2. What will zol amountrto^ forbom 7 years, at 6 pe» 

cent? jC**^- 

3. What will 36 1 amonnt-tq, lent from may 9, 171 2,. 
tifl november 17 next following ; intereft being reckondat 
ype^cent?— ^ 36 18 11 i. 

4. What will 50SI r4s amount- to, in i year, at 5 per 
cent?— — / C34 2 8 1.6. 

, 5. What will 600I 14s apiottnt-to^ in id years, at 4^^ 
percent? i— /871 o 3 2.4. 

6. What will 4000 1 amount-to, in> 5 yeaf5, at 3I pejr 
cent?— 4700/. 

7. «What wift 7200I amonnt-tOj in 6| years, at 5 pep 
cent ? 9S40 /. 

8. What will iiiol i-8s amount-to,, in i2| years, tk 5: 
percent? "^ — ^1819 i 11 2.8. . 

9. What will 280 1 los amount- to, in 3 years and 149; 
days, at c per cent ?— jf 382 5 2 3.38. 

10. What will 196 1 amount^to,. in 189 days,, at 4 per 
fcnt? iC^oo 1 a 1^3. I 

3,/ Trincipal 

T.X. What pnncipal will amount to 873 1 198,. is 9^years^ 
at 6 per cent ?— X 567 1 0.. 

12. What prefent mony will pay a debt of 28 1 8 s, due 
^ years hence, at 6 per cent?— 20 A 

13. What principal will amount to 534 1 2.S 84 i.6q, ia^ 
» year, at 5 per cent ? £ 508. i a. 

I4< What preient mony will pay a oebt of L ^6 r8 rr- 
Bt, due 6 months, 3 weeks, and 3 days hence; rebate being 
aUowd at 5 per cent ?—— 36 /. 

15. What principal will amount-to 9540 1, ia6^year5,i. 
at 5 per cent ? 7300 /. 

. 16. What principal wiU amount'^to iti.91 ra -iid 2.^' 
4|» in i2| years, at .5 per cent ?—-r—*jC i ^ ^o «8. 

17. What principal will amount to* 87 1 1 os 3d 2*4 q». 

41 10 yeacs^ at 4i per cent? £^ 600 14. 

tS^What 



Wr JFIlcr^ AJSmXBBBt 

1 9. What principal will amount to 4700 1, in 5 ycau?^ at 
ji per cent ?—— — 4000 1. 

19. Wluit principal will amoont-to- 528 1 59 2d 3.38 q, 
in 3 yean, arc 148 days, at 5 per cent? £ 780 10. 

20. What principal being puttaintereft for 189 clays, at 
4pescenty will amoimt-to 200 1 rs ad i.23q ? 196/; 

4. JS^/^ 

* 21. At what rate, per cent, will 567I xos flunonnt to^ 
873 1 10 8, in 9 years ? —^.6 4 ^^ ^^^- 

22. At what rate will 20 1 asumnt-to L 28 8, in 7 
years ? 6 psr ant. 

zy If 36I amount to L 3d 18 11 1, in 6 months >^ 
weeks- and 3 days i What rate of interefl is implied in this 
bargain ? 5 /. 

24. At what rate, per cent, will 508 1 14 s amount-ta 
5341 2 s 8d 1. 6 q, in I year?— —5/. 

25. At what rate, per cent, will72ool amoont-to 9540 1^ 
in 6i years? — 5 /. 

* 26* At what rate,, per cent,, will 600 1 48 anaount-to 
8*71 1 OS 3d 2.4q, in 10 years?— —4^/. 

27. At what 'rate, per cent, will 4C00I amoant-ta 
4700 1, in 5 years? 34/. 

28. At what rate, per cent, will 280 1 los amount-Gi 
328 1 5 s 2 d 3.38 q, in 3 years and 14 days ? ■ - 5 /. 

29. At what rate, per cent^ will 196 1 amount-to zool 
IS a^d, in 189 days, 4/. 

30. A certain perfon kt-out 300 1 ; and, at the dnd of 2 
years, he receives (for principal and intereil). 330I: Axr 
W(hat jate of intereft was it let-OQt ?•— — ; /. 

5. I'ime 

m 

31.. In whatdme will 567 1 ids amonnt-to 873 1 r9i, 
jat 6 per cent? ^ years, 

32. In what time will 20 1 raife aftockof 28 1 8s/ at 
6 per cent?— 7j/«r/> 

33. In what time will 36 1 amount-to L 36 18 11 1, 
at 5 per cent ?— 6 manths, 3 tveeh, 3 Jays, 

34. In what time will 508 1 14 s amount-to 534] 2 s 8d 
1.69 q^ at 5 per cent ?— — I j?/tfr. 

35. How 
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35. How-long mud |ooI be ktout, after the rate df c 
per cent, to briog-in 330I for the principal and intereit 
together ? — 2 yean. 

36. How- long fhoold I be in receiving 330 1 intereft> at 
151 per annum ? ■ ' ■ 2 2 years. 

37. In what time will 7200 1 amount-to 9540 1» at 5 
per c©nt?i-*— 6ijrf«r/. 

38. In what time will inol iSs amount-to 1819I is 
1 1 d 2.8 q, at 5 per cent ? ■ 1 2-J years, 

39. In what time will 600 1 14 s amount-to ^711 os 3d 
"Zj^t at 4^ percent?— ——»io j'^orj. 

40. In what time will 4000 1 amouiit-to 47001^ at 3§ 
per cent ?— 5 years, 

41. In what time will aSol 10 s amount to 328 1 5* 
id 3, 38 q» at 5 per cent ?— — 3 years^ 1 48 days. 

42. In what tune will 196 1 amount-to 200I t s 2^dj» 
^ 4 per cent ?••— •189 days^ 



II. COMPOUKD 



*r 


1 


, X 


450 


2 


400 


S 


480 


4 


500 


5 


400 



What k the 
I. Interefi 



• d percent years? 



xo — 



I 

35 



3 
I 

4 
3 



if 70 

104 

163 
90 

4» 



Anf*Vt>,- 



18 

4 
xt 

xo 



7 

9 
xo 

S 
9 



% 
I 

2. 



2. Amount 

1. What Ihai will 450 1 amount-to, in three years timei^ 
at 5 percent? ^iC 520 18 7 2. 

2. What win 400 1 amount-to, in 4 years, at 6 percent^ 
— / C04 1^9 3.1 5 264. 

3.^hat will 480 1 amount-to, in 6 yean, at 5 per cent } 
— JC643 4 II 0.178. 

V What 



U4 xmcrep /inuuR 

4.. What k the amoont of ^oo]> at 4^ per cca^ £0x4 
yeanf £K,y> 11 5 a.95^. 

3. Princtpai 

$. What principal muft be pot to intexei^, to amoiiiit-t» 
the fam of 520 1 18 s 7d 2q, ia 3 years, at 5 per cent 
per annum? — 450I. 

6. What principal will amount-to 5CX4I 19s 9<l3-i5264q, 
in 4 years, at 6 per cent, per annum ?—— 400 /. 

7. What principal will amount-to 643! 4.S i td 0.178^, 
in 6 years, at 5 per cent?— —480/. 

8. What principal will anaoant to 590 1 1 1 s 5 d 2.95 ^ 
in 4 years, at 4! per cent?— 500/. 

4. Rate 

9. At what rate, per cent, will 450I amonat-to 5^20! 
IBs 7d 2 0, in 3 years?- ^ 

10. At what rate, per cent, will 400I amoont-to 504! 
19* ^d 3.2 q, in 4 years ? ■ 6.. 

11. At what rate, per cent, wHl 480I amoimt^o. 643I 
il 8 I id o. 1 78 q,- in 6 years ? - c. 

12. At what rate, per cent, wiU 500I amoont-ta 590^ 
^li 5d 3q,* in 4 years ?--«— 4|. 

5. Time 

13. In what time will 450I amount-to 520I 18 s ji 
^q, at J per cent? 3 years. 

14. In what time will 400I amoant-to 504 1 19s 9d 
3.2 q, at 6 per cent?— — 4 j#«r/. 

15. In what time will 480 1 amount-to 643 1 4a 11 d 
0.1 78q, at c per cent ? 6 years. 

16. In wliat time will $00 1 amount-to '590I iLt 5,d 
3 q^ at 4I per cent? ■ \ywn. 



MEA- 



Praxis Meafurtng t$ 

MEASURING 

I. Superficial 

1- A board 15'/* 6 / long, and 3/4 / broad; How- 
many fquarc feet j " F 5 1 8. 

2. A fquarc «f//«^ contains ii^y,6/ of pkf^eringi 
the room 28 feet broad: What was the length of it?— — 

3 . What difFcrencc- is there between a /oor^ 28 foot 
long by 20 broad; and 2 others, that meafure 14 foot (a*. 
piece) by xo: and What do all three come- to, at 45 s per 

. iquare? Difference ^ 280 f fq . . Amount ^ 18/ 18/. 

V 4. A pavement F 2 1 6 long, and F 1 5 3 broad ; What 
the dimenfion ?— F 3 2 7 106. 

5. A painter has done di ft liar of 6/ ^ i in circumfe- 
rence, and 14/ 9 I in height: How-0iany fquare yards 
of painting does t hat-amount- to ?— *«-ioj', i/, cyf^ i, 

6. A piece of wain/cot F 20 4 long, and 10 /deep; 
• How-many fquare yards ? — 2 jr, /^/, 7 t\ 

-2. Solid 

7. h lox F 7 5 long, F 3 2 broad, and F 2 8 deep. 
[ How-many foot fquare ?. — F62 768. 

' 8. Afiont, F4 6 long, 2 9 broad, 3 4 deep: How. 

many folidfeet? F41 «. 

''9. In a piece of timber^ length 14 f, breadth 3 9, depth 
4 5 : How- many fquare feet ? . . ■ F 2 3 1 106, 

10. How-manv yards of diging in a nvell^ F 17 6 deep, 

f4 broad, and 5 7 long, on the *"^'rh ^ 
12 1 8 3. * 
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Aridn 



MULTIPLICATION 

i Sums '*• 
I. Sin^k. 

1897659700 x 780— —70043 X 17466479! 
I480I74566000 L22340464463I4 



k. 



2. Compound 



1 • d q 

«i X 16578 9 3 s< 



lb oz dw gr 

15736 10 12 16 X 12 



182363 



2-— -188842 7 12 O 



ii. Questions '^ 



1. What is the prbdoAof jS^ multiplied into 3 and 7! 
—760. 

2. If I yanl coft 2s 3d 5 What will 60 yards coft? 
—£615, 

3. If 0Q€tDan*s pay be 38; What mult 40 men have? 
— 6A 

4« There are 124 m^n employd to imifli apiece of 
nmork ; and they are to have 3 f, each nian : What will the 
work como'to?— — 372/. 

c. If a hogflicstd of tobacco coft L 3 7 9 i ; What 
wm729coft?— ^ 2470 4 ti I. 



18 MubifCtMtipn iemg the re- 
merfe 9f di'vififm^ ^tbi learner may be 
referd to that bead for ^enty of ex* 
tfM^/r« \for bit further extwctp, and 
fur tb* prtof of the feveral opera- 
ti9M tb»€^ V^ Dtifj/hn, f, 34« n, 9. 



6. An i 



X9 7« the foUowhg quejiiem 
may -be addidy tbefe of the ^rtick 
PraSife, under the head ' If one ;' 
they being, all, of the nature »f tit 
%asMd id fufifliont bcre^ 



Praxis Numeration 67 

6. An army of iocjoo men, having plunderd a city, 
took fo-much, that, when it was fhard amoog them, each 
jsan had 27 J: What was the value of the plunder ? >■ '■ " ^' 
270000/. 

7. What number is that, which, divided by i ? 3 4 5 
6789, will leave no remainder ? '■ » 362889. 

5. There were 40 men concernd in the payment of a fum 
of mony ; and each msm payd 1271!: How- much w^s 
payd in all .^—^—50840 /, 

9. What is the content of a fqkare' pi^ce of ground^ 
wfeofe length is 28 perches, and breadth 13? 364. 

10. If I foot contains 12 inches 5 How-n^any inche^ arc 
there in 126 feet? ^1512 inches, 

u. How-many diamonds^ of. 16 in a fquare inch, will 
pave the globe we livenon ; fupppfmg the ambit 25040 
jniles ? and What would be the value ; fuppofing each dia- 
mond worth 1 00 1 ?- — 1 281 384485801 1 648000 aiamofid^ , . 
i 28 1 3 84485 80 1 1 64S00000 ^£>¥»^* 



NUMERATION 

Read ■ 

(i) 88. (2) 100. (3) 104.. (4)4000. (5) 4o,OGO 
(6) 4,00.6, (7) 50,505. (8) 600,004. (9) 18.700,00-7 
{16) 8.000,080.018,008. (11) 100.000,000. (12) 2Qp> 

COO^OO. (13) 99^999. (14) 22,0il. •(15). 72. 

Write 

in arabic cbaraSiers 

(i) Eighty-eight. (2) A hundred. (3) A hundred 
smd four, (4) Four^ thoufand.^ (5) Forty ^ thoufand. 

G " -6. Four 



05 fracttje 

6. Four thoufand and iix. (7) Fifty tboaiand, five^ hun^ 
dred and fiVe. (8) Six hundred th jufknd, and four. (9} 
Seventeen millions^ feventern- hundred thouiand, and feven. 
(10) Eight trillions, eight/ million 5, eighteen thoufand, so^ 
eight. 

II. Ten thoufand times ten thoufanfl, Rcv,\^ 11. (12) 
Two hundred thoufand thoufand. Rev. ix. 16. (13) A 
millioif wanting one. (14) Twenty thoufand, twen^ hun* 
drcd, and twenty, fare nine. (15) Six dozen. 



■■ I 



. t ■ » 



PRACTISE 



I, If ones 



What is the Price, or Value 

O F 

(0.9- {*) *S- ll) iOO- (4) 'ooo- (S) .69 i- ^ 

cw ^ lb oz tufh pec gal pint 

12 3 20 10. (7) 6 J 1 I' 7. 

A T 
. . per Fitct^ fiundred-nveight^ Bt^el^ (fc. 
Ds|. (2) 5 4 nf (3) S5 2i. (4) Lz 
iSU (5) S4 If (6) D8im. (7) S3 

D2 I. (2) Si -ii 3. (3),S2 I. (4)1 1 
o 10. (s) Si 5 li. (6) Djfflf. (7) Sx 

3 So"?' 
d 4 2. {2) S3 11 2. (3) S4 2. (4) I2 I 

8. (5) .8 2 .10 '2. (6)46 iHfJ. 

d6 3. (2) S5 II I. (3) s6 3. (4) I3 2 

^. (5) 6 4 3 3i' (6) <1 9:204V (7)53 " '. 
dii I. (2) S9 10 3. (3) s 10 5. (4)1^ 

(5)' S7 2 3I. (6) sx 3 i-.V/^-. (7) s 



4 U 
5 ^ 



— r I I 



I 



4 Zj 

}3 2 2^. 



s 3 2 r 



.•^ 
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Praxis' 
^—4 t; s 3 2 I. (2)' 1 1 13 7 3. (3) 1 1 



1 10 



3,* 2 



(5) 1 I 4 7 I 



3i-^l- (7) li 25 3i-J 



^5 3, 



— 7 3 



- 9 



II 



"X* 



(6) 



54. 6 



5 3 



9.7 10 I 



(4) 1 17 14 2. 

'J 4 3 3. (2) 1256 I. (3) I2 7 II. 
(4) I23 19 2. (5) 1 I 3 o 3. (6^8 6 2 I 

-i-yW (7} ll 10 ScV 

3593. (2) 1 ; I 4 I. (3) 1 3 4 7. (4) 

1 32 5 10. (5) I2 4 10 2\. (6) &8 4 o 
-;^i|. (7) 1 2 I o o^. 

s'6 II I. (2) 1 3 13 2 I. (3) 1 3 17 r. 
(4)1381010. (5) 1? 13 6 3i. (6)3911 

2 fK2- (7) I2 8 II oK. 

6851. (2) I4 90 3. (3) I4 13 9. (4) 
I46 17 6. (5) I3 5 I 3 {. (6) 8 12 I 2 
,-;^^,. (7) I2 19 6 o|i- . 

8 10 8 I. (2) 1 5 12 9 3. (3) I 5 J8 
9. (4) 1 S9 7 6. (5) Ia 2 6 il. (6) s 15 

4 'iV^x- (7) I3 15 4 2^-^ 

s 13 3 3» (2) I7 o 6 I. (3) 1 7 7 1 1. 
(4) I73 9 2. (5) I5 2 9 2j. (6) S19 I 

2.SVz- (7) U 13 10 3H' 
s 17 i: (2) 1 8 18, 1.2. (3) 1 9 7 6. 

(4) I93 »5 (5) ^6 10 3 3. (5) li 4 3 o 

iVV.-- {7)l5 9 0iU- 

1 I 8 8 I. (2) '1 15 2 9 3. (3) 1 I? 18 

9. (4) 1 1 59 7 6. (5) 1 1 1 I 6 I J. (6) 1 2 

I 2 24Ut. (7) 1 lO 2 4 l/;^. 

I44 o 8 I. (2) I463 15 3 3. (3) 1^29 
c 5. (4) I4892 14 2. (5) I335 3 o of (6) 
1 162 19 10 OiVVV (7) l3>o »2 2 ^V*- 



P2: 



II. ^i&<rf'i5f 



70 TraSiife Arithm 

« 

II. T^batll one? 

What is the Price, or Value 

O P 

Me Piece, Hundred -weight, Bulhel, 6?^. 

A T 

the rate of 
s d q 

19 2 I for (i) 9. (2) 95. (3) 100. (4) loco, &c '•. 
An5W. (:) s 2 I 2f (2) q 9^|. (3) q 9^^ (4) 
Ice. 

l\L further cx^mpUJied 

i. w jH^JlmSf wherein any ibin§ is rated 
at fo-muth per cent * ' . 

fucli 

iS Thus any, cr fill the fUfft oat, this head [tf^aCU cnefl ■ ■ ■ 
vntitr the firmer bead [If one"] he* Qutft. (l) ^9 ^/Vw rojv 4 19 « 



jng tKt'erted, xvill afford fi many 
^vtfikns tvith their an/wers, ur.dfr 



I \ JVhet will I fficce f-— Anfw« 
s z 1.2^; (a) ^c. 



'5 NB. An Example, »/^r^^/^^, ^ill make the application 
if thefcueral particulars^ under mentiondf eajy and familiar. 
Be it therefore enquird^ in the affair of pur chafing 0/* docks. 
n* ■ ■Qucft, jit 124I per cent, What is the pur chafe 

*/ , , ^ " -i:7S8 '7 «9 — 

»— — -tfw/b;. (i) The X ... 10 

Stating rV 100: 124 7588 18 4 — 

5:: 758 17 10: (2) Sought x . . . 2 

therefore, to abbrenj' 



iate the work By trac» X 20 =r 1 51 77 16' 8 — 

r^/^ . . Mnltipty the >< 4 *=: 3035 ii 4 -— 



Praxis 



PraStife 71 



fuch a* 

Average *% Brokerage *% Commission *% 
Insurance *^, Peimage *♦, Stowage *% 

G 3 ,1. What 



fttm to he furchufd hy 
the excefs above lOO, 

frodu^ of that^ plus 
ibe gi'ven fum, is the 
furcba/e 



-^ I = 



i 



370^ 8 XI 
94 »7 2 



Amnts to . 
that is * 
4-,Jbught, 



"•"•^ 



186I87 
186 . . 
758 . . 



17 
17 



6 I 

xo — 



• Purchafe: 945 ..154 2 

* 7hc remainder cf 18687/ £^^» (£*videdby 100, to-ivii 
^ .87*14 I 3^ *va/ued, according to the direSlions gi^en in 



4he former part^ p. 79, note «% 
W«;^j, «j /» /^/ margin, 5 1 7 



;C-->87 

X . . 20 
^•'7|S4 

12 

i/. . 6|49 
f..il99 



14 I 3 

tq^ifig'in 
thefuhdi" 
vifionSf 
as in com* 
mon re" 
du^ion. 



26 Avefage ii fhe qupta, or frO' 

portion, tvbicb each proprietor in a 
fifip or loading, is adjuagd, upon a 
reasonable e/iimfliio», to contribute, 
for difraj^ing^ fucb damages, as a 
'oeffel or the goods tbereof may fuf- 
fain, from tbe time of its drfyar- 
sure tJt its return, « Peity-ave- 

nge is a duty, wbicb ttofe mer- 



a faBor, for feUing goods put tnl0 
bis bands by. bis employer, 

2 3 Infurancc it fecurity given its 
eonjideration of a'fum of mony payd 
in- band, to make-good Jhips, mer- 
cbandijes, boufes, C^c, to tbe 7W- 
lue of that for ivbicb the praemium 
is receit'd, in cafe of hfs by forms. 



..g. ., - — .y, .~~j pirates, f re, &c, 

cbants, wbo fend gcods in another 24 Priniage, a duty, appointed 

manU frip, pay to the majier \ (by a ftatute of H, FIJI) to bt 
tbereof ^ for bis care of them, over j payd to the mariners, for loatlirg a 



and aboife f hi freight, 

21 Brokerage it the mony payd 
to brckirs, fir helping merchants or 
fdfiors, to buy or fell them goods, 

21 CoDimiflion, or faftorage, or 
j^rovlfioa. ii an allowance given to 



Jbip, at in Jirji feti fig-fort', from 
tbe port. 

25 Stowage, tbe mony payd fir 
tbe fiwoir.g, or iaying-up of goods 
in a fhip, ^c. 



72 Praffije Arkhm 

j. What is the brokagt (i) of L248 12 10 at 4 pc 
cent? (2) of L 675 11 9 at -J per cent (1) £1 \ 

10 1.48. (2).jCS » 4-Ov 

2. What h i\M commijfioii (1) of L 487 189 at z\ per 
cent? (2) of L 7528 14 6 3, at a 4 per cent? * 

3. What comes the infurana of L 148 15 3 to» at 6 
guineas per cenr ? ^fi 93^7 40 3. 

4. At 2 1 per cent, to w|uit comes tht infurana of L 128 

11 6? jf 3 431. \ 

5. What is the furchafe \\^\) of L 3287 I4« bank-fiockj 
108 1 percent. (2) of L75H 17 10, at 124 1 per cent. 

(3) of L 845 19 II 3, at 105 J per cent? (i) Cll^i 

o 10 3.08, (2) ^945 15 4 2.99. (3) jf 894 12 10 
2.1J. 

•> 
ii. as alfo 



in the computation iff Duties payable (in the cufionk^ 
houje) upon goods imported^ or exported *•*. 

I. What is the Duty of 96 dozen, at S i 8.52 per do- 

Ren?— —^8 4 1.92. 

2. What 

** Here^ alfo^ it may he ufeful to exhibit a fuefiion^ rf 
this nature t */^(ff/f</— Qgoll. What is the neat Duty of 

95 i cw, at z\ fer eenti f Cw 96 J 

faying Subfidy at 5 per cent^ — - 1 — - 

and 5 (per cent) off\ Im* 
pifi^ at z% 6 d per <n», and 

^\ (P^ ^*^) ^If 

Artfw. Halving found (as in 

the margin) the neat Sub- 

fidy ; iC 9 3 420 
and II 6 2.06J 

the neat Impoft : thefe^ 
added, give jf 20 9 6.26^ 



at 2l per cw 
L . . . 
at 5 per cent 
gives CL 

Subfdyi 
f o 



< 



X 2 

X .05 

. 9|6S 
X 20 

13I00 



1 1« 



the neat Dat/. 



(fiibfidy) 
5 per cent 
gives *^ C L 



Of 




Pra^ijh 7^ 



Praxis 

z.-Wkat is the duty of 108 grofs," at S2 6.491 per 

grofs^ — i£ ^3 14 546- 

3. What is the duty of 496 pounds, «t D 1,03^ per lb f 
•£z 2 7.50, 




lb ? ; paying fubfidy at 5 per cent, and 5 (per cent) ofFj 
impoft, at 10 i^cr cent, and 6^ (per cent) oiF? ■ ^ ..i 
£ 94. 16 6.20. 

6. What is the neat duty of 976 dozen, at 6 / per do-^ 
zen J paying old-fubfid^ and new-fubfidy, each 5 per cent, 
and 5 (per cent) off; and l-fubfldy, at L i 13 4 p«r 
cent, ihd 5 (pgr cent) off?-— -—^649 o 9.60. 



PRO- 



bi 



.«i^ 



96 i. 



rcw .... 

at 1 s 6 d : --f- ^ 

{ 1 s 3 d for the { cw 



* Liz 



Impoft: 

at 6 per cent 

andi^ : 
In all : S L 



Off 



li 



L12 I 3 

X 6 

72 7 6 

' . ,3 o 3| 

I75 7 9% 
20 

12 

_ _ J93 : 1 

Suhjiily . . 9 13 o 

off, 5 per cent — 9 7.80 
^Mt •••93 4.20 

iTnfoft , , 15 21 3 

off, 6\ per cent — x 0.93I 

Neat ... IX 6 2.065. 




*^4 Progrejioh Arlthm 

PROGRESSION 



i; Arithmetical 

>. What is tke laft number of an arithmetical pr ^ «ffion» 
bcgining at 4, and continuing by the increafe 01 iz, to 

p& places ? ■ ■ loS. 

2. The agif of 7 children increafe by aritluneticalprO' 
greflion: the youngeft is 2 years old » the oldeft 32 : What 
IS the commoa difference of their ages ? > . 5 j^^ar/. 

3. 12 perfons give their charity to a poor man, in arlth- 
meticd progceffion : the firft gave 2 pence» the laft 2 ihil« 
lings. How much did the poor man get ?•*«-* 1 3 /. 

. 4. A gentleman traveld 100 hagutti in 8 days ; and, 
every day, he traveld equallv farther than (he preceding day. 
Now, it bei^g difcoverd uiat the, firft day he traveld two 
leagues, the queftion is. How many leagues he travpld oa 
each of the other days. 3 leagues, Sa, oh thg zd^ be 

traveld 5 leagues ; on the 3^^ S ; andfi on, 

$. A traveller went too leagues in 8 days; and, tvtrj 
day, 3 leagues more than the preceding day : How-many 
leagues did he travela day.— *-2 /m^v^j, thefirjtday\ j, 
tb'efecondi and fo§: 

6. A bttteher bought 100 head of cattle, to-wit, oxen; 
and gave, for the firft ox, i . crown ; for the fecond, 2 
crowns ; for the third, 3 crowns, &:c. What did the cattle 
cofthim?-^ ^^126110. 

7. A man takes out of his pocket, at 6 feveral times, 6 
feveral numbers oi Jhillings ; every one exceeding the former 
by 6 : the laft was 42: What was the firft?— 12 /. 

8. Admit 100 fiones Vere laid z yards diftant from each 
other, in a direA line ; and a bafket placM 2 yards from 
the firft (tone : How-many miles muft a man go, in gather- 
ingthem fmgly into the bafket?— —11 miles ^ I f^^l^fg^t 
l%o yards, 

0. A gentleman bargains with a bricklayer to have a well 
ftti^, upon thefe terms : He is to allow him three livres for 

the 



praxis Pfogrejjion y$ 

the firfl ui/e of deptk; five, for the fecond; feven, for the 
^hird ; and fo on, rifiiig two livres every toife, till the well 
^s 20 toifes deep. How much will be due to the bricklayer^ 
when he has dug 20 toifes deep? fc' 440 livres, 

10. A merchant has fold 100 yards of faperfine cloth ; to- 
tvit, the firft yard, for i s 3 the fecond, for 2s; the third,f 
for 3 s. Sec. How-much did he receive for the faid cloth i 
'■ £ 252 10. 

11. Bought I g yards of ftialoon ; and gave i d for the firft 
yard; 3d, for the 2d; ^dy for the third, &c, mcreafirig 
21 d, every yard. What did I give for the 19 yards f— 
jf I 10 I. 

14. A mercer fold 20 yards of filk, at 3d for the ^rA 
yard ;,6d, for the fecond ; gd, for the third, &c, xncr<iafing 

3 d, tvery yard. What did he fell the 20 yards for f — » 

£ 2 12 6. 

13. A merchant fold idco yards of linen, &t 2 pihs fat 
the firft yard; 4, for the fecond ; 6, for the third, &c, in- 
creafing 2 pins for every yard. ( i ) How much did the li- 
nen produce, when the pins were afterwards fold at 1 2 for a 
farthing ? (2) Did the merchant gain, or lofc by the falc 
thereof ? ^nd, How much was it ; fcrppofrng the faid 
linen to have been bought at 6d per yard?. .■ [\) fht 
limn produced ^86 17 10. (a) ihe merchant gaind £ 61 
17 20. 

2. Geometrical 

1. a thr^fher workt 20 days^ at a fanner *s ; and rC' 
ceivd, f«r the firft day*^ work, ± barly corns ; for the fe- 
cond, 12 barly-coms; for the tnird, 36 barly-corns ; and 
fo on, in triple proportion geometrical : I wbuld know what 
the 20 days labor came-to, fappofing the whole quantity to, 
be fold for 2s 6d per bufllcl ? - ■ ' • £ 1773 7 6, re- 

jeSing remainders, 

2. A 0'eat fhip purfues a little one, fleering the fame 
Way, at thediftance of \ leagues from it ; and fails twice as 
fail as the fmall (hip : How far muft the great fhip fail," be- 
fore it overtdces the lefTer ? 8 Itagues, 

3. One agrees for 14 oranges^ to pay only the price of the 
laft \ at a farthing Itr the firft ; a half penny the fecond^ 
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ice. ftill doubling the price ftr ^ next: What mufl he 
give ? " ■ ^ 8 lo 8. 

A. A grttier offers 40 «3ir/xr for a fsrthing a head^. a&4 
treble it throughoct : To what fam Will' it amoujit ? ■ 

jf 6332117426592150 8 4. 

5. A fum of mony is thus to be divided among 9 perfins^, 
Ifhe id, to have col; the 2d, i^oU ^nd fo onv in that 
proportion (one, three times moit ^:xn the other} to thV 
M : What n^f the laft have ? 32S050 /. 

6. A merchant fold 3,0 yards of fine vel^t, trimd with 

Sold very curioofly; at z oins for the firH yard ; 6 pins, for 
\t fecond; 18 pins, for the third, &c. in triple propordoo 
geomttrical' I would kiioiv How much the velvet produced 
when the pins \Vtre afterwards fold at 100 for a uuthing : 
(2) and Whether the faid* merchant gaind, or loft, by Sc 
fale thereof; fuppofing the (aid velvet to have been bought 
for 50 1 per yard'?— 7)^^ a/^/t;<r/ /WxrrVj^z 144699292 
P3 o 2 .. . ^ he merchant gamd ^21^4607792 1302. 

7. A* coflfee mati, upon the flghing of -the laft peaee (in 
the Way of longfring) for 50 guineas down, agreed to' pay, 
th« I ft day, one coffee berry ; the fecond, 2 ^ the 3 d# 4 ; and, 
fb on, to double the quantity vKt^ day, till the ume was 
proclaimd. ( i ) What jiumber of berries would it amount-:e, 
fuppofing the time .60 days ; and' (2}'WEat iKfoulS their value 
be, fuppofing 1000 berries to the pound, and the pound *to be 
fold for 5 s ?— — ( I ) Berries : 115 292 c 5046063 46975 . . 
(a) T-i&«>*i;/t/«^ : 288230376151711 / 10/. 

8. A crafty fervant agreed with a farmer (Ignorant in 
nnmbers) to ferve him twelve yeurs \ and to have nothing 
for his fervice but the produce of a wheat-corn, for the 
firft year i and thatprodtK^ tobe ibw<j, for the fecond year; 
and fo on, from year to year, till the end of the, fay d- time. 

, I would know the worth of the whole produce ; fuppofing 
the increafe to be put in anenfold proportion, and ioid^^at 
Ht 4s {wnr bttfliel ^ ^""^X 4521 12 j^ reautiMden rijeded. 



PRO- 

i KB. 78S0 C9rns are fiffo/d to meJu 9' pint y and^B^ pirn, « 



Tjaxk rropoftton 77 

PROPORTION 

1. SlNGLU 

I. DireH 

1. If 31b of any thing cod 3s; What will 261b'i:oft? 
- — I I 6. 

2. If an ingot of gold, weighing 961b 90Z izdwtsbfi 
•worth I41 1 12 : What is a grain of that gold worth ?* 

3. If I gallon of ^<fr coft 8 d what coft 36 gallons ?< 

4. If a g^nof £^fr (at London) coft 4 pence: What 
coft a barrel ? i z s. 

5. At a noble per week. How many mon^ Boaf^rnvf I 
have for 50!? ■' — 37 months^ z 'weeks, 

6. Bought a£rkinof Bulierf containing 561b> for iSa 
8 d: What is that per lb? 4 d. 

J. If A yai^d of Canthrick .coft .12s; What coil 4 pieces^ 
[ ca^ 20 yards ? — ^-^ 48 /. 

8. If a pipe of Canary coH 40 1; How much is that per 
pint?— 7-2)9 2jS-Sy. 

9. How much muft I pay for the Carriage jof 10^ ow, at 
th^e rate of i d per Ibf £ 7 7. 

10. If I icw of Chee/e colt 37s 4d; What is diatper 
lb?— 4^*°^d. 

, II. At 338 per cw^ What is the price 4>f ilb ^ 
€heeje? D 3 2^^^ 

12. At D3 2 per lb. What come CW30 3 25 of 

chec/e to.?*: £ ^O II 9 «. 

1 3. What is chee/e per cw at 3 Jd per lb ? £ i 128. 

14. If a yard of Cloth is worth 14s : What is the worth 
of 5 pieces, each ^9 yards?— —^^66 10. 

15. Bought 12 pieces of chth^ each 12 yards^ at los 6d 
per yard: What come they to? ^ 75 12. 

i6. V 
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i6. Ify at 5 8 the ell> I gain 8 1 per cent« by my doth ; 
What ihall I gain, per cent, if 1 fell the ell at 6s 3 dl 
10 A 

17. What coft izo yards of doti, at 3 s per yard h 
18/. 

18. A jnan bought a piece of cUtb for 16I los, at 151 
per yard. How many yards did it contain? ■ zz. 

19. A draper bought 4 halo of e/otJ^, each bale contain- 
ing 6 pieces, and each piece. 27 yards; at I16 4 per piece: 
What was the price of the whole ; and What the rate, per 
yard ?- . I. f Jbt whole cofi 7388 1 6 . . i yarJ eofi izs. 

20. If a yard of brwd-cloth coil 18 s; What coft 5 
pieces, each 20 yards? 90/. 

21. The clothing of a raiment of 740 men, cooks to 
3000 1 : How miich is that, for each man ? — £j^ 103. 

22. If the clothing of a regiment of foldiers, confiiting of 
680 men, coil I2574 i 8 s How much is that a man^ 

23. Bought 19 chaldrons of Co*h at 29 s 6d per chal- 
dron ; What come they to ?- — £ 2806. 

24. If abuihelof comls cok 10 d: How many chaldron 
for I col? 66 chald, 24 bujh, 

25. How many quarters of Or* for40 guineas; at 4s 
per buihcl }-''^i6 qnar, 2 hup, 

26. \i a merchant has owing to him loool, and his 
debtor agrees to pay him, for every pound, 12 s 6d: How 
much muft he pay him in all ? 6tf^ /. 

27. A ^<?^/0/« owing'feveral perfons, in all 1 1490 5 10 
compounds with, and pays them as far as his efFefb will go; 
which amount to n« more than I931 87^: How-much do 
die creditors, by this compoiidon, receive- per pound ?-^ 
5 12 6. 

28. If the Expences^ in houfe-keeping, fix weeks, amount 
to I9 3 6: How-long will lool laft, at that rate ?—— 

^SibT 'weeks, 

29. If an ell of Holland coft 4s 6d: What is the value 
of 5 pieces, each 12 ells?— —jf 13 10. 

30. Bought 5 pieces of Holland, each containing 56|eJ]s 
fiemifh, at 3 s 2d per cU : What fhall I gain in the whole, if 
I fell it for 5 s 8d per ell englilh ? — £ 354. 

3 1 . A merchant bought 4 pieces of hoUand^ each 1 2 ells^ 
for 7I IDS : What did 1 ell c©fl ?— ^^ 3 1 J, 

f ' . 32. If 
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32 If a dozen ells of Holland are valuedat 1 3 6; How 
much will 8 pieces, (each piece containing 54 ells) amount- 
to, at the fame rate ?- £^ 118 16. 

. 33. If a man's yearly Income be 300I; What is it per 
day? 5 16 5 i^Vs- 

34. What cofl 49392 csSt'Knivejf at 4 s 4d per dozen ? 
■ £ 891 16. 

3 c. How many yards of Lace for 100 lb, at 3 s 6 d per 
yarcl? ^yi\lyards, . 

36. How long ihall I be Laying*up looool; if I patTby \ 
a guinea a-week ?— — 366 years, 15 weeks, 4 days. 

37. If I cw of Lead coft 15 s 11 d; What coift 5 fo«i 
ther? £^'j \i 10 2. 

38. A merchant fends-over, to France, 482 tons of lead^ 
at 4 1 IDS per fother. What quantity of wine, at 30! 
per pipe, may he cxpeft in return f ' 74 fipes, ly 
gaUons^ 

39. If leeid be fold for 1 2 d per lb ; What is 3 cw worth ! 
— — /z z. 

40. If 6 horfeseat up 21 buihels of Oats in a week's 
'time; How many buihels will ferve so hoi^fes the fame 

time ? 70 bupsels. 

41. 5oofeamen are to have 4zd per day, each: What 
will P^j> them for 23 months ?— — jf 6037 lo. 

42. What does the whole Fay of a man-of-war's crew, of 
640 failors, amount^to, for 32 months fervice ; each man's 
pay being s 22 6 a month? ^^^ 23040. 

43. How many pieces of marble, eaeh i^ foot fquare 
will Faiie a hall containing (in area) 70 fquare yards ?^-^-^ 
280. 

44. How many ounces of Flate, at 5 s 6d an ounce^ 
will 1 67 6 i^ pay-for?— — 244 02. xf^dnjs, 

45. If I of a %hif be worth 1 387 15 s;. What is y^ of 
that ihip worth? 1(^ 18 9. 

46. If 19 dozen pair of ^boes coft 25 1 13 s; What coit 
1 pair?— —5 2 3. 

47. If 2 oz of hlk coft 2 s 6 d ; What coft 7 lb ? ■ 
7/. 

48. If 1 oz of Silnjer coft 5 s 6 d; What is the price of 
a tankard, that weighs lib 10 oz lodwts 4 gr ? . .m 

49. If an ingot of //wr weighs 3602 lodwts; What 
is It worth; at 5 s per oz? £ 926. 
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50. If aman S'^M^ 7d per lUj; HpwilMich is thatin 
a year? ■ j f 10 12 11. 

ji. What vijl an eftate of 4000I per annum allow a 
gentleman to^^w/aday ?— — / 10 19 2. 

52. If a family of 10 perfom J^nc^ 3 bafhds of malt xq 
a month ; How many buihels will ferve them, when ihey 
are 30 in fiunilv ? ■ . o hm/Mt, 

C3. A gentleman ^#«ii( at the rate of 138 yd a^-day; 
andlays-up, yearly, 600 noUes: What is his dlate worth 
per annum ? ■■ ■ jg A47 17. if. 

54. If a gentleman has ao eftateof 245 1 10 s a-year; 
How moch may htfpmd^ one day with another, to lay-np 
60 guineas at the years end.? ■■ioj. 

55. If one ^txx of SiHidngs ooil as 3d: What coft 19 
dozenpair?— — ^ £5 ^3. / 

56. If 1 lb of Sugar coft 4! d : What coft 48I?. 
t2s. 

57. If I lb oi fugar coft 4d : What coft ? cwj 

j8. If icw of fugar coft 2I 12s s What coft ilbf 

59. If ilk of /ttgar co^ gd: Whatmuft I give for 17 
cw 2qrs?' £7% 10. 

60. A gold-fmith iold ^ Tanimrd for 10 1 t2s^ at the 
rate of 5 ^ a d peroz. What was the weight of it? .^ j 

39 OZ* I 5 J'W. 

^ 61. Sold 3CW of fohaeto^ at t8d per lb: What is the 
price of the whole? £ 25 4. 

62. If 17CW 3qrs 171b of tobacco^ coft 133 1 13344; 
What coft I 02 ?r 1 d. 

6^. If lib of tobacco coft i$d; What coft 3 hhds^ 
weighing (together) 15CW i qr 191b? £\oj 18 9. / 

64. If* -J- of a yard of Vehet coft s 7 3 ; How many 
yards will 1 13 ic 6 buy, at that rate? 28^. 

6^. One bricklayer, can build a certain Wall in ^6 days} 
another, can build the fame in 42 days : In how many days 
then can they finiih the fame ; if they work together? 
24 days. . ' • 

66. If a pint of Wine coft 10 d: What coft 3 hhds?. 
63 A 

47. A 
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67. A finCner kys-out L 142" 10 9, in 4 fevera} forts of 
nvine ; and of each a like quantity : to-wit, red -port at 5 s ; 
iherry, at 6s; french-claret, at 8s 8d; and burgundy at 
to s 6 d, a-gallon ; What quantity of each did he buy ?— 
94t gallfms. 

68. When the tun of njnint coft 42 1» What coft i quart \ . 

€g. Whst coil a pack of ^W, weighing 2CW i qr i^lb^ * 
at 8s 6d perftone? ^ 8 4 6 i4|. 

2. Inverfe 

If. Inhere was a certain Building raisdin 8 months, by 
120 workmen; but the fame being demolifht, it is requira 
to be, rebuilt in 2 months. How-many men mull be em* 
pioyd about it? 480 men, 

2. If 28 s will pay for the Carriage of a cw, 150 miles; 
How far may 6 cw be carried for the fame money ? ■ * 
2,5 miles, 

3. If, for 5 1 5 s, I have 14CW carried 136. miles : How- 
Biany miles may I have 24 cw carried for the fame mony ? 
m " ■TQJ tttilej, 

4. There is a Ciflem having a cock which will empty it 
iiM2 hours: How- many cocks, of the fame capacit)^ muil 
there be, to empty it in a quarter of an hour ?— — — 48 

5. How-many pounds ©f Coffee at 5 sand Qd per lb, is 
equal (in value) to 4261b of tea, at 13 s 4d perlb?— — 

98711-/^. 

6. How-jnany Dollarsy at 4s 4d, muil be given for 360 
guilders, at 2 s 2 d ? 1 80. 

7. If a piece of grafs will Graze 56 oxen, 6 days : How* 
many mufl be tumd-out, that it may laft the remaining oxea 
X 6 days? 35. 

8. If 100 1, in 12 months, gain 61 Inter eft i What prin- 
cipal will gain the fame in 8 months ?— -— ^ — 1 jo /. 

o. If 1 00 1 principal gain 5 1 intereil, in 1 2 months ; 
What principal will gain as much, in 5 months ? 240 /. 

10. If a foot man performs a Journy in 3 days, when 
the days are 16 hours long; How-many days will he require 
of 12 hours long, to go the fame joumcy in ?•— --4 days, 

H 2 ' II. If 
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11. If a man perfomis a Jottnt^ in 6 days, when the 
day it 8 boon long: In what time will he do it, when the 
day is i7 boun long? 4 days. 

12. If a man per f o r ms a journy in 9 days when the 
day is 1 1 hours long; In how-many days wXL he perform 
the fame, when the day is i c hoars long ? tl^e length of the 
day being acooonted from nm rifing to iun^.— -6 d^^s, 

9 hours. 

13. If I Lent my friend tool for 6 months (allowing 
the month to be 30 days) How long ought he to lend me 
1000 19 to requite my kindnefi?— — -*i8 days. 

14. Admit I lend a friend, on his occafien, lool, for 6 
months ; and he promifes me the like kindnefs, when I de- 
fire it ; but, when I came to requeft it, he could lend me 
only 75 1: the queftion is. How long I may keep hismo« 
ny, to recompcnfc my couitefy to him ?— 8 months. 

15. How much fiialoon, of 3 qrswkle, will ferve to Line 
9 yards of cloth, of 7 qrs wkie? 21 yards. 

16. How many yaras of 3f«///ff^, that is half-yard wide, 
will cover a room that is 18 feet wide, and 30 feet long? 
* 1 20 yards. 

17. If 736 pieces of A/mry (viz. pieces-of-eight) at j^s 6d 
each, were equivalent to, and given for 144 pieces, of ano* 
ther value per piece: What was that value ? 23 s a- 
fieee. 

18. If 6 Mowers can mow a common field, in 12 days : 
In what time will 24 mowers do it in ? 3 days, 

19. Suppofe 800 foldiers were placMina garrifon, ard 
their Fromifions were computed fufficient for 2 months ? How 
many folcUers muft depart, that the proviiions may ferve 
them 5 months ?— — 480 men. 

20. A governor of a fort has provifion fufficient for 18^0 
foldiers, for 6 months : but. How-many of them muft he 
difmifs immediately from the garrifon ; that the proviiions 
may laft 3 monthslonger?— — 450. 

21. How much in length that is 3 inches broad, will make 
a foot Square ?— 48 inches. 

22. A piece of 7apeftry is 3 ells Aemifh wide, and 4 ells 
fiemiih long ; and it is requird to be Itnd with fomethioz 
that is but 3 quarters wide: I would know^ow many yarcE 
there muft be, to complete the lining ? 9 yards, 

I, If 48 men can build a fVall in 24 days i Hov^-many 
men can do the (ame in 192 days ?— ^-6 tmH. 

4.ii 
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2. If 16 men enclose a garden with a brick 'wall in 2% 
days; How many men will do the (ame in 64 days? 

25. If, when the price of a buihel of fFheat is 6$ 3 d, 
the penny-loaf will weigh 9 oz : What muft the penny-loaf 
weigh, when wheat is AS 6dthe buihel?-*— 12 02. jdr^ 

26. If the penny white-loaf ought to weigh 9 ounces 
troy, when ijSheat is at 48 ^d a bufliel: What ought it to 
weigh, when wheat is at 6 s 9 d a-bufiiel ?— ^6 ounces, 

27. At what price per bufhel^ is Wheats when a penny 
whiteloaf weighs 5 ounces, 8 penny weights ? if it weighs 9^ 
ounces when wheat is at 4s 6 d a- buihel. -—j 7 6. 

28. If 15 ihiUings-worth of Wim will ferve 46 men/ 
when the tun is worth 12I: How-many men will the fame 
15 ihillings<«worth fufiice, when the tun is wcirthbut 81 f 
* 69 men, 

29. If 10 pound^s worth o( ^winej at i8d the bottle» 
accommodate 30 men: How-many will the ikid 10 pounds 
entertain with wine, at 3 s 6 d the bottle ? 1 2||. 

30. If 1 1 2 s-worth of wine will iuiHce a club of 1 2 men/ 
when wine is fold after, the sate of 25 1 4s a-hogfhead: 
How .many men willil 2 s-worth ferve, when the wine is 
'jbld sifter the rate of 1 8 1 1 8 s a hogihead ? —^16 me»^ 

il Double 

I. If 246 1 Beard q men 18 months: How long will 

48 1 board 5 men ? 6 months, 8-| dajs, 

^ 2, How much will pay 8 months hoard of 3 men ; when 
24I 5 s payd for 2 years 4 months, of 7 men ? ■ ' ■■ 

3. If 561b of Bread will be fufficient for 7 men, 14 
days: How much bread will ferve 21 men, 3 days ? ■ ■■ 
36 16, 

4. If I get 8 oz weight of Bruid, for 6d ; the wheat at 
15 s per boll : What ought the boll of wheat to be i that I 
may get 1 2 oz of bread for 4 d ?— — i- 6 8. 

^. When wheat is at 12 s 10 d per hell, y ozof head 
coft $ d : How much ought to be had for 8 d, the wheat 
being 15 5?—^ 9 e«, II dw, i^x gr. 

6. What 
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6. What ought to be the price of 41b 10 oz of bread 
the wheat being 168 ^A the boll; fuppofiDg that, whea 
(he wheat is at 12s I have 8oz for 4d? S 322. 

7. If 30 s be the Hire of 8 men for 3 days ; How-xnan/ 
days maft 20 men work for 1 5 1 ? 1 2 days. 

8. U 700 1, in half a year, raife 14I Interefli How* 
much will 400 1 raifc^ in c years ? 80/. 

9. If 100 1 (principal mm) give 5 1 10 s in i year ; What 
& the snterejt of 72 1 for 5 years 8 months ? £ 9 4 9 2 f. 

10. At the rate of 61 per cent, per annum; What prin* 
cipal fum will raife 48 1 m 2 years 4 months (fuppofing i z 
months to a year ?) '£ 342 17 1 2 J. 

11. An ufurer put out 861 to receive intereft for the 
lame : and, when ^ had continued 8 months, he receivd for 
principal and intereft 88li7S4d. I would know at what 
rate per cent, per annum, he receivd intereft?*— 5/ per 
ftnt. 

12. What is the intereft of 200I for 3 years and f, at j 
per cent, per annum?— jf 37 J^- 

13. What it the intereff of 400 1 for a week, at 5 per 
cent, per annum ? S 7 8 i\\, 

14. What is the intereft of 120I, for 126 days, at -4 per 
4ent, per annum ? £ i 1 3 i 2|^|. 

15. If 7 qrs of Malt are fufScient for a family of 7 per- 
fonsy for 4 months : How many quarters are enough for 46 
perfons, i o months ?— — 1 1 5 qrs, 

16. If 6 quarters of malt are fafiicient for a family of I2 
perfons, for 3 months: How many quarters will ferve a fa* 
jnily of 24 perfons, 12 months? ^48 quarters, 

17. If 36 acres of grafs be Mowd by 6 men, in 8 days : 
How many acres will be mowd by 36 men, in 38 days ? 

*■ 1026 acres. 

18. If 10 bulhels of Oats be enough for tShorfes, 20 
days; How many buihels will ferve 60 horfes, 36 days? 
>■ 60 hujhels, 

19. If 750 bufhels of oats ferve 500 horfes, 6 days; 
How xnany buihels will ferve 1000 hones, 14 days ? » ■ 
3500 bvjhels. 

20. If 15 8 Fay 5 men, for 6 days ; H«W much will pay 
20 men for 10 days?*—— 5 /, 

31. If 
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21. If 7 men can Reap 84 acres of wheat in 12 days ;. 

How many men can reap 100 acres« in 5 days? agji 

fnen, 

22. How many reapers will cut-down 7 acres of wheat in 
4 days ; when 6 men cut-down 1 2 acres in 8 days and 4^ 
Ijours? S%iffien, 

23^ If 8 reapers have 3 1 4s for 4 days work; How 
much will 48 men |}ave for 16 days work ? J^ 76 16. 

24. How maay men muft be employd to reap 420 acres/ 
in 17 days: if there were requird 37 men to reap 54 aaesi 
hi 5 days? 84 men* \ 

25. If 4 reapers hzxe 24$, fbr 3 days work j How many 
jnen will earn 4I i6sini6 days ? " ■■3 men. ^ 

26. If 1000 lb o£ Beef, or pork, ferve. 250 feamen, *» 
- ilays: How many pounds of the fame will ferve 550 feamen^ 

^ weeks I — -r: — 1 9800 ih. T 

27. If a footman Tra*ve!2^o miles in 12 days, when th^ 
days are 1 2 hours long : How many days may he travel 72a 
mUesin, of 16 hours long?— 27 elays. \ 

a8. If 36 buOiels of wheat, in one year, ^iVA/ 2 1 6 bu<^ 
Jhels : How much will 36 quarters yields in 6 years I 
JP368 bujbels* 



lii. CONJOIND 

1. If 6 Breues at Leghorn, make 3 ells cnglifti ; and^J 
ells englifli, 9 braces at Venice: How many braces at Leg- 
liom.will make 45 braces at Venice ? 50 braces af 
Leghorn, 

2. If 20 braces a^ Leghorn be equal to 10 varas at Lif- 
bon ; and 40 varas at Lisbon, to 80 braces at Lucca : How 
many braces at LuccaNt^ equal to 100 braces at Leghorn } 
^— 1 00 brates at Luccal 

3. If 3 Ells englifh make 6 braces at Leghorn; and 150 
braces at Leghorn, 135 graces at Venice? How many ells 

^cnglilh are equal to 27 braces at Venice? 15 elh 

englijh, 

4. If 7 eils of Paris n^ake 9 yards of London ; and 36 
yards of London make 49 Dutch ells ; and 7 Dutch ells, 9 
fathoms of Milan ; and 3 fathoms of MHao, 2 varas of A-*^ 
ragon, and 5 varas of iijagon, 2 canes of Montpelier ; and 

■ " . ■*" ■' 9 canes 



\ 
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REBATE 

L AT Simple interest ; 

1. l)if count 

I. What is the rebate of L 795 >> t^ fwH nontb, at 

a. What 
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« cana of Montpdier. to of Thouloofe; and 4 canes of .« 
Thouloufe, 9elliof Troy: How many db of Troy an 100 
^s of Paris ? t JO. 

5. If 4 Pmt/ are worth 2 apples; and 3 apples, 7 
'granges; and 4 oranges, 8d: What are 12 pears woothf 
f 8 it 

6. If 60 ftench Pence be worth 80 datch pence: How 
|nany datch pence are 360 french pence worth f — ^480. 

7. If 100 Founds Eneliih make 951b flemifli; and 19 lb 
iemiih make 2c1b at Bologna: How many pound engliih 
we equal to 50 Id at Bologna? ■■ ■■ ^oienjiijb. 
. 8. If 2C pounds at l^ndon be 22 lb at Norenbaxghi 
18 lb, at Nurenburgh, 92 ib at Hamburgh; 461b atHam- 
•urghy 49 lb at Lyons: How man]|r lb at London are equal 
%> 98 lb at Lyons ? tooii, 

9. If 10 pnuufs at London make 91b at Amilerdam ; and 
1^0 lb at Amfterdam, ii2lb at Thouloufe: How many lb 
it Thouloufe are equal to 50 lb at London ?■ 56^ at 

fboubufe. 

\ 10. If 3/0»if/ weight, at A» are equal to 2lb at B; and 
^Ib, at B, equal to 2I0 at C; and 71b, at C, equal to 81b 
at D : What is the proportion betwixt A and D ?■■ ■ ■ ■ 

it*- 

II. It ^ Yards of London make 7 dls of Paris: How 

many ells of Paris will 63 yards of London make ? 

4$. 
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2, What the difcouftt of L i6t lo, for 19 months, at $ 
j>cr cent ? £ 1 1 16 1 1 1 . 

. 3. If a legacy of loool is left me in July 24, 1743 ; to 

foe payd on the chriftmas-day following: What muft I dif- 

.-«:Qunt; when I allow 6 per cent, for prcfent payment?— -• 

j^24 16 III. 

4. Sold goods for 312I9 to be payd at t\v6 3 months 
. |thatis, half at 3 months, and the other, half at 3 months 
after that) what muft be difcounted, for prefent payment, 
at 5 per cent ? £ 95 14 7. 

c. Sold eoods for 300 1, to be payd at three two months^ 
What muft be difcounted for prefent payment ? ■ ■ ■ 

2. Prefent worth 

\. What IS the prefent worth of L 7gj it 2, for it 
iaonths, at6per cent?— ^^ 754 1 84-. 
•i 2. What the value of L161 lo^ difcounting for 19 

.months, at c percent? £ 149 13 o 3+. 

** 3. If a legacy of lOOol is left me, juIy 24, 1743 ; to 
^f%t payd on the chriflmas-day following: What mufti re- 
* ^ ceive, when I allow 6 per cent^ for preTent payment ?— — «i 

^£975 303+- , , . . 

) 4. What is the prefent worth of 100 1, at 5 per cent^ 

• fayableat 2 4-month s? £ gy 1 1 4 2. 

y 4. Being obligd, by' a bond, bearing date augaft 29^ 

, 1743; ^® P*y* "^^ midfummer, 326 1: What mufti pay 

dawn, if they allow difcount after the rate of 8 per cent t, 

r— — £ 30? 16 6 I. . 

^ 5. Wnat is the prefent worth of 200I, at 4 per cent, 
payable as follows: viz. lool, at 2 months; jol, at 3 
i|noaths; and 50 1, at 5 months ?««»«-^ 198 o 6* 

3. Sum 

^ f. Suppofe I receive L754 i S, now, for a fum> of 
)nony due 1 1 months hence, allowing 6 per cent for prefent 
payment; What was thefum, due at firft? £ 795 

II a. 

a. Thcr4 
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t. There is a eertaio ddt, payable 19 mondis ^ence^ 
bot lM;reewididie dcbcorcopay medownL 140 13 
Aad mom him $ per cent for pKfient paymeBt : How-: 
is the debt } £ 161 10. 

3. A legacy was leftiiie the 24^1 of jaly, 1744; to be 
payd on mt chriftmas-dy fi^bwing: but I agree with th 
execoter. and aHow him 6 per cent, for the prefent payju 
of L975 3 o S' What was the legacy ?«—. 1 000/. 

4, Tm# 

I . The prefent worth of L 79$^ 1 1 2 doe lof a certafir 
time to-come, is L 754 i 8» at 6 per cent: I woold know 
in what time the firfl fnm ihould have been payd^ tf no re- 
bate had been made ? 1 1 months * 

a. There is L 161 10 due* at i certain time-to-come ; 
l>ut I allow ( per cent to the debtor for the prefent paymei^ 
of L 149 13 o 3: When (hould the fum have been payd 
without any rebate > — — /» 1 9 months. t 

3. I have rsceivd L975 303, for a legacy of loooM 
allowing the executor 6 per cent: When was the legaq 
payable, without rebate ? ■ ■ h 155 days. 

5, Rati 

1. At what rate, percent, will L79]f it i, payable 1 _ 
inonths hence, produce L 754 i S, for prefent payment ? 
«*■ 6 p9r cent* • i 

2. At what rate, per cent, will L161 10, jpayable \m 
fnonths hence, produce the jfrefent payment of £ v^<j i J 
p 3 ?—— 5 per cent, 

3. Cuppofe a legacy of loool is left me the 24th 0/ « 
July, 1 744t to be payd on the chriflmas*day following ; but 
J agree with the executor for the prefect payment of L 975 
303: What was the rate, per cent, allowd for the mopy \ 

►6 ftrant. 



II. AT 



Fraxi? Rebate *^^ 

V 

IL AT Compound interest 

I. Dif count • 

f. What h the rebate of L 520 1872, pajrs^Ie 3 yeari 
Jlence, after the rate of 5 per cent?— j^ 70 18 73. 

*,r z. What the difcount of L 504 19 9 3, for 4 years at 
6 per cent? ^£ 104 i^ 9 3. 

r 3. What muft I difcount for the prefent payment of 
Xio^j 411; payable in 6 years tiine» at 5 per cen;,^-— *« 

z.. Prefent Worth 

I. What is the prefenC worth of L 520 1872, payable 

3 years hence, after the rate af 5 per cent? 450/. 

I r-^^' There is a debt of L 504 19 9 3» )y.hich jis ^ot doe 

til) 4 years hence : ]^ut it is jsigree^ to be payd in prefent 

\ %iony. What fum jnuil the creditor receive, allowing the 

:| ^hate of 6 per cent to the debtor for his mony ? ■ 

Uoo/. 

3. If L 643 4 1 1 be payable in 6 year»time; What i; 
f |be prefent worth, rebate being jnade at ^ per cent ? ■? ■■ 
480A . * 



I 



if 



J// 



3. Sum 



jf ' I. If 4$oIJ)e receivd for a debt, payable 3 yeait 
I ^eQce; and an allowance, of 5 per cent, was made to the 
debtor for his prefent fvymiof : What wai the d^bt ?■ f 

I vfS20l8 7 2. 

[ ^ 2. There is a fum of mony due at the expiration of 4 

I ' years; but the creditor agreed to take 400 1 down, allowing 

6 per cent on prefent payment. What wa> the debt ?— ^ 

I £S^4 19 9'3- 

I 3. If a funrof mony, due 6 years hence, produces 480! 

I for prefent payment, rebate being made at 5 per cent ; I 

K would know how-piuch the debt was?— ^643 411. 

4. Timf 



^0 Rebate 




4. rimi 



1. A eertiun man receivd 450 1 down, for a debt- of 
L 520 iS 7 2; rebate being made at 5 per cent.* A( 
ivhat time was the debt payable !-— 3 j^a^j. 

2. There is a debt of L 504 1993, payable at a cer- 
tain time; but it is agreed to pay ^ool down at the allow- 
ance of 6 per cent to the debtor for his prefent mOny. In 
what time would the debt become due, if no foch payment 
were to be made ?— 4 jr/tfr/. 

a. The prefent payment of 400 1 is made for a debt of 
L 643 4 1 1 ; rebate ai 5 per cent. When was the deb^ 
payable f—*6j^ijr/. 

t. The'prefent worth of L 520 1872, payable 3 yeafi|| 
b^nce, is 45 ol. At what rate per cent was rebate made 
p— 5 per cent, i 

2. A debt of L 504 10 o 3 is due 4 years hence; buj 
it is agreed to take 400 1 aown. What was the rate perl 
cent, that the rebate was made at ?— 6 /^r ^^/. \ 

a. The fum of L643 4 11 is payable in 6 years time "^1 
9ind the prefent worth of that fum is 480 1. At what rate! 
per cent muft rebate be made^ to produce the iayd prefenf' 
worth ?r— 5 per ctnt^ 



REDUCTION 

4 

L Descending : 






J. D£SC£N£3 



(9? RsduSioH Anllffii 

n. ASCCNBING 

Vbe AnfvHrs hifort^ 'will make as many ^uefthnsi 

«. g . « . In 8648C8 bnces How-man/ grois . . . and 

1?!^ Jkjwtrt t9 toem nuill hi tht Proof of the <work. 

III. MiXT 

t. "Kxm mmPi Parley 'toms will reach TOund tiw gkft>e of 
Ae earthy whica is 360 degree^ and «ach degree 69 miks 
and an half? 475^801600. 

2. How many Dayi have paft fince the birth of Chrift, 
CO chriftmas 1743 \ — -— 65663oi^/» 1% httrt, 

3. In half-a-year*s time, the nm makes his pi t> gi e fe 
ihroagh 6 figni of the zodiaci Uow-niany Degrus^ m'nmtei^ 
^niftconis^ docs that amoont to?««-i8o degrtu • . to8oo 
miMutit « . 648oooy^<«»/u 

4. In 30 chaldron of coals, each 36 bulhels, Howma- 
tq Pichf — ——4320* , 

5. If a piece of groond contains 24 acres, and an iodo* 
iiive (of 17 aaes, 3 roods) be taken oat of it; How many 
Perches are there in the remainder «— *-- toco. 

6. In 47128 nails of Holland, How many PiVr^f, each 
1 2 yards? 245 pieces^ ^ yards ^ z quarters. 

7. If a vintner be defirous to draw-off a pipe of casaiy 
into bottles, containing FfWj, quarts, and two quarts i and 
each an equal number; How-masy mvA he have? 

144 0/ each fort, 

8. In 4 pieces of doth, each 14 yards. How many 
garters and nails f tz\ quarters , . 896 nails. 

9. One fidd contains 7 acres ; another, 10 acres; and a 
third, 12 acres i rood^ How many Shares, of 76 perches 

each. 



. 



ff ihepretedtng {perch) proceed no 
jhrtber downwards: but, having 
redve*i theper€httf the term fought 
{tO'Witgfia) by [10S9] the juar- 
trt of jut in a perch $ reduce the 
yards and fe§t to feet [269I and 
add them /^ the number of feet in 
05 aeresp 3 roods^i 39 perches 



iflg, having rtduced the feet, t^ 
wards, to perches j Jn order to va» 
lue the remainder [42920] muki^ 
it into [108 9 J the quarters of feet 
in a yard I and divide the produS 
by the original divif or : the quotient 
vjill be quarters ^ feet : ItO'Wit, 
1073 -^ 3] which {ifolutd) wU 



* 03 acres, 3 rooas,\ 39 percoes 1 1073 -f- 3J wmc 
i^to wit, 43^733967!] f^ amount I bi z^ yards %feet^ 
•zall be 43714236l,«-la Afceod- I 



Praxis ReduSlkn 9^ 

<ach, are contsundf la- the whole?^— -6i. j^^r^/, and 4^ 
perches o*ver. 

10. How nuny Times does the wheel, which is i S feet- 
6 inches over, turn between London and York, which- is 
192 miles? 54797 //w/, and iS6> inches vuer. 

11. In 10 bales of cloth, each 10 pieces, each 12 yards. 
How many Turds ?—— 1 200. ^ ' . 

12. What is the value of \yard of cloth>; wliertef 48^ 
yards coft 15 1 10 s 4d?*— 5 6 5 2\^ 

2. Monj 

1. Four men brought, each, 17I lo-s (-vriac in gold) 
into the mint» to be coin'd into Guineas : How many mjiflr 
they have ? ■ 66 guineas r 1 4 J. 

2. There are 12 purfes, with each, i-z guineas; How 
much Mony is the fum ? £ 151 4. 

3. There are 7 chefts of drawers y in each of which 
tbere are 18 drawei^; and, in each of thefe» thereare 6 di- 
Tifions; in each of which there is 16 1 6 s 8d; How much 
imty is there in the whole?—— 12148/. 

4* There are 34.I 17 s to be ovided anong 17 men;. 
H«w»udii8ita-?i>t//'— j£2 i. 

5. A certain ground-tenant was behind with his landlord, 
fbr 16 years Rent, at 5:! ids a year; How much was th^ 
debt? 88/. 

.6. Eight men have equal (hares of a ftock of 14J6 1 16 s | 
What is each man*a Sbau f ^^18 7. 

r 

3. Weight 

tr In> 17 pigs^ of Lioi^ each weighing 4-J;CW; How^ 
many f others f /^fcthits^ z ew, 3 ^tj. 

a. In 17 ingots of filver^ each 27 oz lodwts. How 
many Gr^/ff//-— 224400. 

3. In 470 parcels of fugar, each 261b ; How many Hmr- 
ired-mneight f Gw 109 O 12. 

4. A goldfmith, having 3 ingots of fdver^ each weighing 
27 oz, was minded to make them into fpoons of 2 0Z| 
<u2ps». o£ 5. oz; falts,. of i oz;. and fnuff>boxes, of z 

1 2. 0Z| 



^ 



94 SubtraSlicn Arithm 

os; mid to Juve an eqnd number of each: the quefUon 
», What was the Number f 8, and i •« •vfr. 

5. In 461 great poands of Moreafilk, How many. Oiw- 

f/, amddtawu Y 1 1064. vz. . . 177024 ir. j 

6. In 17CW I qr 61b of fngar. How many Parcels,tSLck 
171b? 114. 

7. How mai^ Porringers, each 11 oz, are ki i9n> 10 oz 
'1 1 dwts of filvcr ? 21, and 1 5 1 dwts over, 

8. In 8 hhds of tobacco, each weighing neat 7 cw; 
Howmany /*w«^^— 6'y2o. 

9. In 072 great pounds of filk» How many common 
founds? 1008. 

. 10. In 480 common pounds of filk^ How many great 
founds f — — 3 20. 

11. In io]b of fdver. How many Sfoons, each 5 oz. 10 . 
dwts?' ziJpoonSf and 00 dtuts over, 

1 2. In 4560 grains of gold^ How many ^ea-fpoons, each 
half an ounce?— 19. 



SUBTRACTION 



SUMS ". 

Simple 

From 31261812 312617127 71261871 7612641 
Take 19879128 173121712 26571914 5910817 

Remains 11382684 139195415 44689957 1701824 

Compound 

L S D CL Cw Qr Lb Qz 

Between 325643 16 7*1 139 2 18 13 

And . . 15679S 19 9 2 . 106 3 22 i.o 

Difference: 168844 16 9 3 52 2 . 24 3 

LcDt 
13 ^f<*^i^^ txercife in tbi$ dferation m recMsmwded under the head of 



Praxis SuVtraSlion g:^ 

1 s d q' 1 s d q; 

Lent 136 17 II i^ .462 17 10 z 

Payd 106 19 9 2*— .393 19 7 3; 

Due Z9 x8 I J 68 18 z 3; 

1 s d 1 s d^ 

Borrawd 6134 i^: 6|-- — 6734 16 ^t 
Payd . . i9«7 '7 9i' 5^79 18 9i 

©w/? . . 4146 17 8J 1454 17 li^ 

ya qr6 na tu hhd gal gal. q^ p* 
Bought 171 2 I— —16 2 10—67 I' o> 
Sbld .. 161 3 2 12 3 20 25. 3,; u 



■WM 



Jftjw ... 9 2 3: 3^ 2. 5.3 41 



Q^U E S T I O N S. 

i^ A man borrawd 30!^ and payd (in part} isl' icir 
Row much remains unpaid ? / 17 ic 

2. King Charles I was beheaded m the year 1648^; Hov^' 
many years was that before king William came to the* 
crown; to witj in 1689? 44. 

3. A owes, his brewer 109 1- 10 8 ; B owes hiA 94r 4S' 
io{;d. How much does one owe more thaa the other ff 

• •/ ^5 5 » 2. 

4* Whax fum is that; which,, taken ftbflit loal,. leavai^ 
481 7s 61 d? ^^5ij2 5 2r. 

5. There were 4 bags .of mony, . costaiiung, as ' follo^^ 
viz. the firfi bag..34 1 ; the fecond, 50 1 ; the third, 1 00 1 ; ; 
andi the fourth » 150I ; which were to be payd by fever^i 
fierfoiis. But, one of the bags beln^ loft, there was bat< 
234 1 payd< I would know which bag was waatmg?— — « 

6. A merchant had ^ debtorl;> A^.B^^tS,; J^^and-Ea; 
which, together, ow« .him 11^61.. B, C,.0-and.£,.to^- 
gether, owe him 737 L WhaS is A^sdebtft-.-*-4i9/. 

7. What fum is that,. to which,. if I add L 40:1^ u\y' 
flie fum will be L 509 h 4? £ 468. 10 >4^1 

li The ficm runs through the Koa^iG ift 3.P5 day s, . 5 ;hi^Brf« 

49v 
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'49iiiuiuts; the mcon in 254 days, % hoars, 48minHtes* 
What is the diference of each period?— —10 d. iiJ>,\ m- 
Q. The fum of two aombersis 1964; and the lefilcrof 
Ihm is 856; Whatistheo;reater? 1108. 

10. Two perfoDS aie of omerenc ages ; the elder of them, 
A9 is 95 ycarsy and 5 months ; and the difference of their 
ag9 is }2 years and 6 flv>nths; What is fi*s ag^ ?— — 62 
jHurtf 1 1 months, 

11. Geoige II, king of g;«at Britain, was bom ofiober 
30» in die year of our lord 1.6%.; How old is he thu year 
(1748). o^ 30?— 65jF«ir/. 

12. In the year It 74 Henry 11 conquered Ireland, add 
aanext it to the title of the crown of England ; How long, 
iathataffo, dusyear, 1 748 T-— ^1^74. 

13. What number is that; which, being added to^ 168$. 
imdces the fum to be 205 ? ■ - 37. 

14. The fum of two numbers ia 517;: the lefleris.40; 
What is the greater? 477. 

1 5. The greater of two numbers is 1 30 ; their difiiBrencfr 
is 49': What is the leiTer* number ?— 81.. 

ID. There ave three towns lie^ in a ftreight line, to-3vit^ 
liOndfNiy Huntingdon, and York. Now the diftance.be- 
tween the farther of thefe towns^. to-wit London and York 
Is 102 miles;, and from London to Huntingdon is 57. I 
would know &: it is from Huntingdi>n to York.- 1 35 

mlis. 

17. A robbery beins committed on the highway, there 

was aiCeft on a certain hundred, in the county of York, the 

ibm of L 373 14 8 ; of which the 4 parifhes payd L 37 

16 4 a-piece; the 4 hamlets, L 28. 3 10, each; the 4 

"townfiiips, L19 19, each A What was. the deficiency ?^—«« 



TARE 

. 1. What is the neat produce of 20 barrels of Jgci^o^tt^ 
•achy grofi>^ 3flb; tare, percent^ 10 lb f----X'6ai 2. ' 

.1 r.Jn 
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2- In 12 bats of Currants y each. 7CW i qr iolb» grols; 
tare, per cent, i61b ; How much neat weight ?— — -Civyj 
Y z6 14. 

3,. What is the neat weight of 30 barrels of FigSy etch 
2CW sqrs, grofs; tare, percent, 141b?— Ow 72 21. 

4. In 29 bags of Hops, containing grofs,. 88 cw i qr 
19 lb r tare, 41b per cw ; How many neat } ■ Cw 85 . 
I 2. 

5. Four barrels of Indigo, containing, each,, as follows: 
(.1) CW4 r 10;. tare, 361b. (2) CW3 3 20; tare, 291b. 
f3) CW4 o 19'; tare, 321b. (4) cwa o o; tare, 35 lb: 
How many poundarneat?— — 1709/^. 

6. What is the neat produce of 1 7 barrels of Pot-ajSk y 
each, grofs, 2031b; tare, 10 lb per cent?' /^3i42 14. 

7. In 46 cw of Pruansy tare L61b: How many av 
neat?— —Cu; 39 1 20. 

8. In 70 bales of Smyrna-^/7i, each 3471b grofs; tare^^. 
per bale,. 1 6 lb j How many lb neat ?•— r- 21070 Ih. 

9.. What is the neat weight of 30 bales of cyprus-^/^;; 
each weighing 2491b grofs i tare, per bale, 14 lb? 
7050/^. 

10. In- 1 7 chefls of Sugar,, weighing 1 20 cw 2 qrs,. grofi ; 
tare, r76Ibj tret, 41b per 1041b: How many cwneatf 

Ow 1 14 I 12. 

11. In 16 hogiheads of Toiacco, each 5CW i qr 191b' 
grpfa ;. tare,, per hogAiead,. 100 lb -, How much neat weight f 
— G1V72 I 20. 

12. Suppofe 15 cw 2 qrs 1-3 lb, tare, were allowd on 
456 cw I qr 19 lb; of ubacc9 ; What would be the neat 
weight f— C*w 440 3 6. 

13. In I4hhds of toiarco, weighing (grois) 89 cw 3 qrs 
1 7 lb ; tare, per khd, 100 lb ; How much neat weight ?^-*-* 

.Oiw 77 117. 

14. What is the neat weight of 38 hogfheads of toB'acc9^ 
weighing (grofs) 201 cw 3 qrs I2lbj tarp, in the whole, 
3140 lb? ■ Gw 173 3 8. 

i^. What-s the neat weight of 3 hogfheads' of /^iirrtf 
weighing, (1) CW5 3 i8. (2) CW4 2 11. (3) CW5 x 
1.9? tare, 71b per cw: tret» 41b per 1041b: clough, 2lb 
perjcw.— — Ou; 14 i 2J. 

16. What is the neat weight of 3 hhds^of tohaeco^ weigh- 
ingas follows: (i) cwj i 2i tare^Soib. (2) cw3 2 1%^ 
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Carr, 80 lb. (3) cwj i 12; tare, loolb?— Cwg 3 7. 

17. Three hogflieads of tohucc$^. each containing, as ral* 
lows: (1) CW5 I 17; ure, 90 lb. (2) cw6 2 10; Ure,. 
971b. (3) cw.5 t 20; tare, 85I; How nuny pounds 
neat ?^— 17^5 /X 

I S. Six hogdieads of tobacco, each containing^ as follows : 
(1) CW4 3.21 J tare, 761b. (2) CW5 2 17; tare, 96Ibj 
(3) cw6 I 20; tare, 100 lb. (4) CW4 3 24; tare, S4Jhi 
(5) cw7 I. tyi tare, lozlb. (6}cwj i 26; tare,98]b| 
tret, 41b per 1041b ; and dough, ii^lb^ How- many pounds 



m 

EXAM P L E S 



DISPOSD. 

I.. Write-down nine hundred millioas, ftfvtB' Kuadtedl 
Sxty thoufand, and twenty-one.— *-900.76o,oai.. 

2. What part of jcW 10 i la is cw 8 i 95 1 7^^' 



A 



2. What is the value of 8 chaldron, 3. quarters^, aad 5 
htutfiels of coals at the rate of tl i$s thechakiron? ■ 



4. Write-down the value of each of the ibllowiflC.niiiii' 
faers, in words at length: 370087.418427000.621000374$^ 
41027398751.293417604712.618002030094713. 

5, a 



( 



r 
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5. If the I of 6 be 3, What fhall the ^of 20 be? — --* 

6. A goldfmith has gold, 1 2 oz at 4 1 per oz ; 8, at4 1 ^8; 
3^ at 4 1 6 s 8 d ; and 9, at 4I 13s 4d : What is aa ounce 
worthy fuppoie thcfe be melted down together? 

£^ 7 s -i- 

7. What is the commiHloii Of 48-7 1 18 s at 2;^ per cw? 
•£ »o »9 1 3 



^ 8. What is the fum of 1748, added to itfelf? 3496. 

* 9. What is the produdi of 76 multiplied into itfelf? m 

5776- 

10. What is the difference between 14676 and the 4tfa of 
its-felf \ 1 1 007. . 

1 1 . When I bought 40 gallons of brandy for 618s 3d 
What is the rate per gallon ? S 3 2 ixo* 

12. At 2| per cent, Whiat is the commiffion of 345 61 
19s 10 d? £%6 853. 

13. What is the quotient of the fquare of 476^ divided 
by the half of its root?— —052. 

14. What difference is tn^re between twice eight andl 
twenty, and twice. twenty-eight ?*■ — 20. 

15. What number, added to the 43d part cf 44291 wiU 
make 240 ? 137. 

16. There is, in three bags, the fum of 1468 1, viz. m 
the firft bag 461 1, in the fecond 581 1 : What thfen is in the 
3d bag? 426 /. 

17. In what time will 13 men iinifli awork, which ^ 
fuch men. could do ia 3 days, 8 hours ?■■ ' i day^ 6 bourj^ 
46vT minutes^ 

LI. What number is that, which being multiplied intq^ 
13^ the product will be 221 ?- 17. 

10. Reduce 4 fur. 125 yds 2 feet^ 1 ku 2-|barly-c. to the 
fraftion of a mile ? J- miU, 

20. If 3 men are boarded 9 months and ao days, fer 
30 1: How many men will the fame moay pay-for, at that 
rate, for 4 months ? 7I . 

2t, Two perfons. A, and B, owe feveral debts;; the 
lefl'cr debt (being that of A) is 2173 1: the difference k 
371k What is the debt of B ? 2 C44 /. 

22. Reduce 2 feet 8 in 1 be -^^ to> the fra&ion of 
a yard? « -/j yani^ 

23- A 
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13. A Captain, and 160 faifc>r$, took » priae worth 
(360 1 : of which the cajxaiahad j- for his ihare; said the 
T<ik was equally divided among the tailors : What was each 
aun's part?— 272/, the €apiaim . .. 6i 16/ e0ch failcr^ 
24. Reduce i yard to the fia^on of an ell }\ — f dl^ 
29. One man is boarded 3 months for 5 1 : What wiH be 
•wing, if he remains at board 8 months, and 7 days?^ 

26. An ancient lady, Mng demanded how old ihe was ^ 
10 avoid a direct anfwer^ faid^ ' I have 9 children ; and 
there are t years between the birth of each of them : the 
cldeil.was born when I was 19 yean old; which is now ex- 
actly the age of the youngeft : How old was the lady ? 

62 jtmrs. 

27. Reduce i rood, 30 poles, to the ibftioa of an acref 
T^ acrt. 

28. If I ride 6 miles in 3 days,, when the days were 14. 
lumrslong, coundne fromfun-nfine toiietdng: How long, 
muft the day be, that I ma^ vSt Eoomiwia the iame 
time ? i ■ ii« 2 3 hwrs^ 23 mn^ 

28. What number is that,, from whkh if yon taiec^r^ 
die remaindfr will be 726 ? . ■ • ■ ■ 1067. 

20. What number is that, which beh^iddedt^ ii68» 
'Wakes the fam to be 706? 938- 

3c. Reduce 31^ gallbns of beer to^die fifadion of «ibtiv 

lel?—— J ^«rr#/. 

31. A perfon comes into »bocritfdIer*s (who was an ac- 
comptsnr) and aiks the price of a book v w^ch he was told 
was 5 s. But, as he was not willing, to give it» the beok- 
ftDer told him there were teo leaves m it : and^ if he 
would give a pin (of 4 rows a penny, and i«8 to the row): 
frr the nrft leaf, 2 for the fecond,. and fo on, doubling, fiv 
each leaf, he fhould have the book ? What did it come to ? 

32. What number-is that, which being divided by I9,the- 
c^uotient will be»72 I 1368. 

33. A.farmer has A forts of wheat } to-wit, 5S^6»| 7 s,. 
»inl 7 s >6d, per buinel: and he is minded. to mix fo much 
of each fort, as will make 64 Sufhels^ worth 6 s 6 d per 
bufhel : How much of each fOrt muft he take?— -£i^^/jr 
i8i| (ofthatof ^tfuhufiill^^ C'if^^J^ix (rflO 

3f • A' 
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34. A broker 1)9U|;iit, Ibr his principal, in the year 1720, 
400 1 capital ftock in the South-(ea; at 650 per cent; and 
Ml it again, when it was wonh but i ^o per cent. How 
<inuch was loft in the whole ? 2080 /. 

35. Theftun of two numbers is 4439; their dilFcrence 
is 948 : What is the leiTer number^-*-- 3191* 

36. Reduce \%i bufhek of coals to the fraction of a 
chaldron ?— — J chaldron. 

37. In what time could I travel 50 miles, (the day beii^ 
32 hours longf) at the rate of 50 miles in 5 <iays, when the 
-day is 16 hours'? 3 days^ \Z hour:, 

38. A gentleman went to fea at 17 years of age; 8 years 
after that, he had a fon 'bom^ who livd 46 yea.s ; and died 
before his father : after whom the (ather livd twice 2c years; 
.suod then died 4ilib : I demand the age of the father when 

. hedied?— u^ J*^*^^' 

39. Reduce a buihels I7 pock of com to die fra£lion of 
a quarter ?— J-'fr. 

40. At I per cent. What is the brokerage of 248 1 1 2 s 
lod? ■ ^i A 10 I. 

41. Three garaeners (A, B, and C) having bought a 
piece of ground, find the profits of it amount to 1 20 1 per 
annum. Now, the fum of mony^ which they layd-out, was 
in fuch proportion, that as often as A paid c 1, B payd 7 1 ; 
and as often as fi paid 4I, C payd 61. 1 demand How* 
much each man muft have per annum, of the gain ?■ ■ ■ ■■■ 
jiy z6I 131 4^/. . -&, 37 6 8 . . C, c6. 

42 A, B, and C, freight a (hip with wine : viz. A lays- 
Ottt 1342I9 B 1178I, C630L The whole, 212 tun*, are 
fold at 32 1 per tun: What fhall^ach man receive? 
A^lipl 3/ \\d 3f?44 q . .B^ zK^yj 7 »^ . . C, 1356 i6- 

43. What part of Lj 9 as L4 ij 5I \, 

44. At I per cent. What is the brokerage of 675 Ins 
^d? XS « 4- 

4|« A, B, and C, make-np mftockof 100 1 : whereof A 
put-m 409I, B 198I: and they improvdit to 1964]. I 
demand wh«t was the fiock of C ; and what was each man's 
ihare of the whole gain ?— C/ fiock nvas 393 i ,. yi 's/bare, 
803 5 6.240 • • ffj, 388 17 5.280 . . C* 771 17 
0.480. 

46. Reduce 3 weeks i day 9 hours 36 minutes to the 
fia£Uon4xf ajpooth i ii' j matuL 

47. A 
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47* A, B» and C» freight a fhip for the Canaries, wortk 
3696 1: whereof A put-in 369 1, B 8971: but, by reafoB 
of k dorm, one third of the goods was thrown overboard. 
I wooU know each man's {hare of the lofs? A""* Uft 

nuus iz$I . .'B'^Sf 2qg..Cj, 810. 

4S. Reduce 3 qrs 2 na. to the fta6tioB of a yard ? 

49. A and B traded together, and gaind lool. A put-in 
640 1: B pat-in fo much, that he muil receive 60 1 of the 
gain. I demand how much B put in ? ■ 960 A 

50. Reduce 12 gallons of beer to the fraction of a | 
lM)g(head f 7* hhsf, \ 

51. If a piece of cloth is 20 yards in length, and ^th in \ 
Ineadth : How broad is another piece, which is 1 2 yards in 
length, and contains as much cloth as the other ?—»i^. 

52. What is the value of 27 dozen, and 10 lb of candles, 
al5dperlb? £6 9 2. 

53. Reduce 6 gallons of ale to the fraction of a barrel? 

■ II ^^ barrel, 

54. How much ihaloon of 1 yard i quarter breadth, will 
ferve to line a cloth-cloak of 5 yards, 3 quarters broad ? 

■ ■ 3 yards • 
ej. At I: percent. What is the brokage of 345! 126 

io|d? £2 II 10. 

56. Bought 28 quarters, 2 bufhels of wheat, ' at 4 s 6d 
per bttihel. What is the worth of it ?■' ■ £ 50 17. 

57. Reduce 13 hours 13 minutes to the tradion of a 

day?— — T^^-ffy. 

58. If a man earns 2 s 6 d 2 qrs, per day ; How much 
is tnat for 19 weeks, fundays £xcepted?^ £ 14 ^9 9. 

59. If the rate of carriage is i penny for i pound 
weight, carried joo miles : How far ought r pound to be 
carried for 1 5 (hiDings ? 37^ miles, 

60. At 1 08 J per cent, What is the purchafe of 3287 1 
148 South-fea ftock? j^ 3563 o 10 3. 

61. A, fi, and C, traded together: the firft layd-in I 
dont know how much ; B put-in 20 pieces of cloth ; and 
C put in 5C0I: and they have gaind loooli whereof A 
ought to have 350 1 ; and B, 400 1; I demand C's ihare; 
How much the firft man laid-in; and What the twenty 
pieces of cloth were worth?— ^ — r-Os Jhare *was 250/ . - 
Jl l^fd-in 700 / . . B's chth ivas ^orth 8co/, 

62. Re- 
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63. Reduce 9 02 (troy) to the fraftion of a lb.- J/^. 

64. • C has candles at 6 s per dozen, ready mony : bat, in 
J^azter, he wiM have 6 s 6 a per dozen : P has cotton at 
9 d per lb, ready mony. I demand What price the cotton 
muft be at, in barter ; alfo How much cotton mud be bar- 
terd for loo dozen of candles?— 7"/>/ cotton muft he ^ d 
3^ ^^r. ^o«»y, in barter; and* / j <'w oq \6 lb of cottQft 
fnuft be gi*uenfor i oo doxeh cf candles, 

65. How many ducats muft I deliver at Venice; to re- 
ceive, at London, 178 1 z%\ the exchange being ftt4S 4.d 
per docat ? 822 ducats, 

66. When wheat is at 12 s per buftiel, the 6-penny loaf 
of bread weighs i lb 4 oz (troy- weight) What ought it to 
weigh, the wheat being 9s 6 d per bufhel? - 160;^ 
I4^^w. 

67. A Traveller would change 500 french crowns, at 4 s 
6 d per crown^ into fterling mony ; but he muft pay a half- 
penny per crown for change : How much muft he receive \ 
£ III 9 2. 

68. What was the price of wheat when the penny-loaf 
of bread weighd 8 oz ; the ftatute being that it ijiuft weigh 
10 07, the wheat at 12s the bufhel ? ij s, 

69. When a faftor fakes 1 1 per cent for his commiflion; 
What muft he have for 743 1 17 s 3d ?— /' 789 isVcV* 

70. At 124I per cent, What is the purchale of 758 1 17 s 
lod, India-Stock >C 945 15 4 2. 

71. In 117 times ^ 06 pieces of coin worth 3 s 8Jd a- 
piece: How-many reas at 20 for 3 d> 14145040. . 

72. Two merchants in company gaind icol. A-laid-in 
fo'much, that (for his Ihare of the gatft) he muft have 60 1. B 
laid-in 720 ducats at 6s 8d per ducat, 1 demand how 
much A laid-ip, and What the ducats were worth ? > ■ ' * ■■ »«. 
A laid in 360/; and, .The ducats ^wi re ivoriiy 240/. 

73. Reduce CVV3 o 8 9 13II to the fraftion of a tun^ 



I a 



74. 'i here were two merchant*, who traded fn company : 
the firft laid-in the fum of 64 ol, and took J of the gain: 
How-much did the fecond merchant lay-in ?■■■ 1384/. 

75. Three pound weight of bread coft 2s 63, the wheat 
at 14 s the bulhel : What is the wheat worth, if I pay 2 5 
for the fame weight of bread ?^— 5 11 2 i\, 

76. What number is that, which, being multiplied by 
155 the produdl will be ^ I -^-^, 

f 
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77. What is the interefl of 64 1 for i year; the rate of 
intereit being 5I los, to 100 1, for 1 year? £ 3 
10 4 3f 

78. What is the value of J of 20 ihillings?— 5 12 6. 

V 79. What number is that, from which if you dedud the 
25th part of 22529, and to the remainder add the i6d& of 
9696 i the fum will be 1440 ? i7S5- 

80. In what time wiir 5C0I yield 40 1, intereft; What 
861 does it in 4 years, 8 months?- — 20 If months. 

8t. In 672 nine-pences How many thirteen-pencc-halfp- 
pennies ? 448 . 

82. What fradion is that, to which if you add ^^ die 
fum will be I? 12. 

83. At 61 per cent, per annum. What principal fui^ 
mufl be employd to yield 61, in 2 years, and 6 montJis ? 

84. In 100 thirteen>pcnce-half-pennies How many nine 
pences ? 1 50. 

8c. What number is that, to which if you add 7I, the 
whole will be 1 24. ? 4-j\. 

86. Of what principal fum did 20 1 interefl ari^, in i 
year at the rate of 5 1 per cent ptr annum ? 400 /. 

87. What number is that, from which if you take -}, the 
remainder will be J ?--*- v|. 

88. What number is that, from which if you take 13 J, 
the remainder will be 5 J ? 19-ii. 

89. If a piece of cloth is 20 yards in length, and | in 
breadth : How-broad is another piece, which is 1 2 yards in 
length ; and contains as much as the other ? \\yar4f. 

90. What number i^ that, which being divided by -|; the 
quotient will be 2 1 ? 1 5 J. 

91. In 672 engliih ells How many yards engliih ?—*-— 
40. 

92. At 1 05 2 per cent. What is the purchafeof 845 1 19 s 
iijd Million-bank. 'X^94 12 10 2. 

9^. What number is that, which being multiplied by |, 
produces \ ?— — | . 

94. The remainder of a divifion is 423 ; the quotient, 
J 23 : the divifor is the fum of both, and 19 more. What 
V ac the number to be divided ? 3663 1 8. 

05'. How muck Ihaloon of i yard, i quarter breadth, 
Wm ferve to line a cloak of 5 yards of cloth, 3 quarters 

broad ? j ■ 3 j^rds. 

96. la 
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• 96. In 642 nobles How many crowns? 856. 

97. What number is that, from which if you take | of 
itielf, the remainder will be j 2 ? 20. 

98. If the rate of carriage is i penny for i pound- weighty 
carried 50 miles : How far ought i pound to be carried for 
r5 Ihillings!^ 37!- milts, 

99. What part of 25 is | of an unit F -^-^^ 

ICO In 856 crowns How many nobles ? 642. 

100. I would plant 2072 elms in 14 rows, 25 feet afun- 
der : How-long will this plantation be? — :— 616^ fathoms. 

roi. What number is that, to which if you add its owa 
f , the whole fliall be 20 ? 12. 

T03. When wheat is at t2 s per bufliel, the 6 penny loaf 
of bread weighs i lb 4 oz (troy-weight) Whatought it ta 
weigh, the wheat being 9s 6d the bufliel? i6tf«' 

104. What^ number is that, which makes 9 to be the f of 
it? 1 3 J.. 

TO 5. What was the price of wheat, when the penny- 
loaf of bread wcighd 8 oz ; the ilatute being, that it mult 
weigh 10 oz, when the wheat was at 12 s the buihel? ■ ■ 

15/. \ ' ' 

106. In 672 guineas, at 1 1 i S per piece. How many 
pounds fterling ? 728. 

107. If a cannon may be difchargd, at twioe^ with 61b' 
of powder; How many times will 7CW 3qr& 171b difi* 
charge the fame piece ?— 295 times, 

108. A brigade of horfe, conufting of 384 men, is to be 
formd into a fquareJ>ody, having 32 men in front: How- 
many ranks will there be ?— — 1 2. 

1 09. What is the price of 3257 oz at | of a penny pec 
ounce?— ^ jf 3 7 10 1. 

1 10. If I ©f a fhip be worth 3740 1,' what is the whole 
worth? /9973 6 8., 

in. Three pound- weight of bread coft 2s 6d; the 
wheat at 14 ihifling the bufhel : What is the wheat worth,. 

if I pay 2S for the fame weight of bread? S 11 2 if. 

112. A young man receivd 210 1, which was | of his 

eMer brother's portion : Now three times the elder brother's 

' portion was half of the fathers eflate: What was the eilate? 

1 800 /. 



113. Reduce 4 inches to the decimal of a yard 
.11 ill LI. K 2 



114. What 
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114. What come S'^y pdands to, at | of a penny per 
pound? / 10 12 I. 

115. A fadtor bought a certaia quantity, of broad cloth, 
and drugget; which, together coil him 81 1. The quan- 
tity of broadcloth that he bought, was ;o yards^ at i8s 
per yard : and for every % yards of broad -do* h, he had 9 
yards of dru£gtt. How many yards of drugget had he ; 
and how muai did the drugget coll him per yard f 90 
yarils of drugget^ at % $ fer yard, 

1 16. A certain ufurer lent-out 90 1, for 1 2 months; and 
receivd, principal and interefl, 95 1 8$. At %vhat rate per 
cent did he receive intereft ? 6 A 

1 1 5. Having bought 40 yards of cloth, at 8s per yard ; 
and 70 yards at 12 fhillings; What is the value of both 
pieces?-* ^ZL 

116. What the value of 53241b, at J of a penny per 
pound? ^ 1 1 I 10. 

117. Two men depart both from one place : the one goet 
north ; and the other, fouth : the one goes 7 miles a-day ; 
the other, 11 miles a day : How far are they dillaot the 12 
day of their departure ? 2 1 6 miles, 

1 18. Reduce^ 4 cw 3 qrs to the decimal of a tun.— — 
.225. 

119. What IS the price of 5872 grains at f of a pena/ 
per grain. ^/ 15 5 10. 

120. A merchant Dought 8 tuns of wine: whick having 
teceivd damage; he fells it for 400 1, and 12 (per cent) 
lofs How much did it coil him per tun?- and How 
did he fell it per gallon, to lofe after the faid rate?— — 
Ccft 56/ per tun . , Sohl ^t ^s w d 2/oj*V 9 fer gallon, 

121. what are 3 296 grams worth, at \ of a penny per 
grain? — i — £ 10 6. 

\Z2. Two men depart both from one place; and both go 
the fame road : the one travels 1 2 m<les every day ; the 
other, 17 miles, every day. How far are they dillant the 
tenth day after their departure? ;o milts. 

123. if a gentleman has an eftate of icool per annum; 
How much may he fpend, one day with another, to lay-ap 
threefcore guineas at the year's end? £ 2 1 1 4^VV- 

124. What number, divided by 419844, will quote 94941 

and leave juft 9 third part of the divifor rem-ining ? 

39861 38a84. 

U5. li 
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Xzc. If 761b of cinnamon, coft 40I 10s 8d; and i cw- 
of nutmegs 59I 14s 8d: 1 demand What is the price of 
three ounces, one with another? 2 j. 

126. The fum of 2 numbers is 360; the lefs is 114; 
What is their (f) difference {2) produ^ (3) and larger 
quote? (i) 132 (2) 28044 (3) 2^V- 

127. What is the price of 4522 drams, at -J of a panay 
per dram? £ 16 9 8|. 

128. A grocer deli verd i7cw 3 qrs 10 lb of tobacco, ioi 
the roll, to be cut anddriea; and, when it came home, it 
held-out i6cw oqr 141b. I would know how much was> 
loll in t\cry pound; and alfo, fuppoiing it coil in the roU 
S ^d per lb, and the cuting i-| per lb: I demand what it 

now ftands him in ? Loft, per poundy i ox 8I||S ^^ • • 

It^ftandi himin£%-j 5 3, lyj. 

129. If tallow be fold for4d per lb; What is the value 
of three tubs, each 3CW 1 qr 10 lb grofsjtare, per tub, 
2.51b? £ 17 9, 

130. What number, multiplied into 72084, will pro^ 
duce 5190048?-^ — 72.. 

131. Shipt, from Spain, 10 tuns of wine, at lol fterling 
per hhd: payd, cudom at the port of London, i s per gal- 
lon; the carriage,, for lighterage, cartage, and porterage, 
amounted to 5,! Afterwards, by the misfortune of a pipe 
ilaving, containing 126 gallons,.! lolt 59 gallons: the next: 
day, 28 gallons more runout; and, the remainder of the 
jgipe not being falcable, 1 threw it away, the market-price : 
not running high. I' fold the reil for 17 1 per hhd : J; 
would know how much I gaind,. or loit, by the faie of the* 
fiiid wine ? Gaind 115/. 

132. What is the price of 57 ya. 3.qu^4na. at ^d. 
£er yard. £ 52 6. 1. 

133. A-fhip's company took a prize of 300 1; whic]i< 
was to be divided among them accprding to their pay, and' 
the time they have been on board : . the officers, and mid* 
ihipmen 5 months, and the failors 3 morahs. ^ he ofticers^. 
one with another had 40 s per month.; the midlhipmen 303 
per month ; and the. failor« 22 s. There were 6 oltkers, is 
midfliipmen, and. 84 failors. What muil each party havo 

of the prize ; and What, each fingle perfon? — 7he . .i^ 

^cers £ 144' 4 7 l J*J . . midjhipmcn^ ^f 108. 5 5,2,%.*. 
Jjfiihny jC 47 *^ *' oiil ^ euch'man of th$ . , oJicer$» 

£2^ o 9 0.. midjhipmi»y£<^ o 3.1^ *fail9rh£o< u 3 5^ 

J-i 154; Wittt 
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134. What number, dednf^e^ from tlie 26th part of 
2262, win leave the 87th part of the Umt} 61. 

135. If locolb of beef ferve 240 men 8 days; How 
many lb will ferve 460 men, 10 weeks I ■ ib 16770 13 

.136. In 672 fpanHh guilders How many french pifioles, 
. at 1 7 8 6 d per piece ? yt\\, 

137. What is the amount of loool for c years and a 
half, at 4f percent, iimple intereft ^ C^^^ 5. 

1 38. Reduce 1 4 drams to the decimal of a lb averdapob. 
—.0546875. 

139. Pour men drink, at table, 16 penny-worth of wine; 
How many men» each of whom driaks but half of wliat 
each of the other doe.% will 22 penny-worth ferve? 

II men. 

140. Sold goods, amounting to the value of 700 1, lor 
two 4-months ; What is the prefent wortli, at 5 per cent^ 
fimpleintcreft ?— — ^682 19 5 2. 

liLi. The fpe6lator*s club of fat perfons, though it con- 
fiftea but of t c perfons, is fayd (n. 9.) to weigh no leia 
than 3 tuns. How-much was that per man ? ■ 4 r«c;. 

142. A merchant bought 400 cloths, at 12I per cloth; 
which he ihipt for Spain, to have returns from thence ; the 
one half in wine, at 30 1 per tun; and the other half in 
rice, at 28 per cw. How much of each mufl be returnd 
for the cloths ? 80 tunj of *wine, and . • rw 1 714 1 4 

•^ rice, 

ii.3. What is the price of 84 ya. 2 qu. i na. at f6a 
1 1 |d per yard f £ 71 1401. 

144. A tobacconift having feveral forts of tobacco; to- 
wit, of i2d per lb; of 16 d per lb, of i84 perib, of 
a 8 per lb ; and being defirous to make a . mixture 
of a cw worth at 20 a per lb. I defire to know how 
touch <rf each fort he muft take ? ■ ' 1 6 17 3{|, atiz 

• • >7 3 >ll> af 16 .. fj 3,i|, fl# 18 . . 60 4i|, at 24, 
' 145. What comes 65 cw 3 qu 271b to, at 13 s 6|dper 
cw? ^•44 14 II I. 

146. A brewermixt 17 gallop of ale, at 8 d per gallon ; 
with 19 gallons, at lod per gallon ; and with 40 gallons, 
at 6 d per gallon ; What is one gallon of this mixture worth 
and What the worth of the whme quantity ?> ■ D 7 i-f^ 
ferfolkn .. £z 7 z fbi friu of iimviaU mature. 

147. Thdp 
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147. There a^e two numbers i the oxte 48, the other 
twice as much : What is ^e diiFerence between their fum^ 
and difFcrcnce?— ^— 96. 

148. There are two numbers ; the one 63, the other half 
as much ? What is the produd of their fquares, and Whac 

the difference of their product and Aim? ?r9du& •f tbt 

fquares 3938240.25 . . Difference 1 890. 

149. There are two numbers; the (me 25, the other 
the fquare of 25 i What is the fquare root of the fum of their 
fquare ? — 62 5 .4998 . 

1 50. A merchant, at Amfterdam drew a bill upon Lon* 
don, for 300 1 fterling; receiving the value in crowns at 4 s 
6d ; and dollars, at 4 s*; and got an equal number of each; 
What is that number ? 705tVx- 

151. Seven net, with their wives, upon examining inta 
their expenfes for 20 weeks pall, found that they had layd- 
out 40$ 1, I would know in what time 20^ 1 may be fpeot 
by 46 men, in the like proportion.— -3^^^/^ ijuieks. 

152. There are two number.', whofe produdi is locS 
and multiplicand 46 : What is the multiplier; What the 
fum of the^iflors; and What the difference between the 
fum of the cubes' of the fadlors, and the fquare of the pro- 
dud? Muhiplier 23 . . Sum of the fa£iors 69* . Diffim 

rente 100986 1. 

I $3 There are two numbers, \^hofe dividend is 1216^ 
and the quotient 76; What is fi) the divifor (2) the dif- 
ference between the cube of the quotient, and the fum of 
the fquares of the divifor, and dividend (3) and the cube* 
root of the fum of the cubes of the divifor, dividend, and 
quotient?— (i) DM/cr 16. (2) Differena lo^gg^S.. (j) 
Cube-root I2l6. 

154. If I receive 1 1 crowniand 7 dollars, ibr 4I 10 • 
10 d; or 4 crowns and 3 dollars, for 1 1 15 sj the value of 
I crown and i dollar being the fame in both : What is that 
value ? ■■ ^4 4. 

155. Suppofe a bill of exchange were accepted at Lon* 
^n, for the ipayment of 400 1 ilerling; for the value delte 
vered at An>fterdam, in iiemiih mony, at il 13$ 6d fiur 
one pound fteriing ; How much fiomiih mony was deliverd 
at Amfterdam ? — 670 /. 

156. Two meafet-out| at the fiune time, from the faiM 

places 
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place I but go- contrary ways: and they travel^ each of 
there, 34 miles a-day^ In what time will they have tiz- 
veld tooo miles ? Dt^s 29 9 ^i%^\ 

157. There ane three nombers, 17, 19, and' 48; I would, 
know the difference between the Aim of the fquares of the 
£rft and laft ; and the cube of the middlemoft ? 4266. 

158. If a man performs ajoumy in 9 days, when the 
day is 1 1 hours long ; In how-many days will he -perfonn 
iSsnt fame, when the days are 1-5 hours long ? ■ 6 days^ 
9 hours. 

159. What is the value of Cw 227 i: 14 at 3 1 u s 6.d. 
percw. if 812 17 J 3- 

i£e. What is the duty of 296 pieces, at S i 10.72^ per 
piece? £ 28 o 9.86. 

161. In 7cheefes, each weighing i cw 2 qrs 51b ; How- 
many allowances for fea-men may be cut, each weighing 5 

joz 7 dr? 3^3t7:- 

i6z. 5721b LI oz 5 dw 7 gr at L7. 18 9 pcrlb? — 

dC4S47 »3 ^^ I' 

163. What mony,. at 3I p.er cent, willclear L 38 10, in. 

l^ year? ■ »8o /. 

164. In 81034 runlets of brandy, eack- 18 gallons;. 
• How. many grofs of bottles, each ^ of a^ quart ? j ■ ' ■ 

45581 grofs ^ 7 dozen, 6 bottles, 

165. What number is that, to which if -^q of */ of -J$| 
be added, die total will be i ? ^;|*|. 

166. In 73 1 dozen bottles of wine, each if pint j How 
inttiyhhds?' ig hbds^. ^zgall, ^\ pints. 

167. A pcrfon was polTeft of a | (hare of .acopper mine, 
and fold I; of his intereft therein for 1710 1 ; What was th^ 
reputed value of theL whole property, at the fame rate? 
■ II 3S<x>/, 

168. 6531b 9 o« 3 dwt 5 gr j at' L r5 i^ %% per lb ? 

iff 10353 5 >o- 

169. Two meii, A and 6, barter. A has nutmegs,. 

^hich coil him 76 8d per lb 1 bur, in barter, will have 9 s 
16 d per lb. B has cinamon, which coft him-8^s Sdper 
lb. How muft he rate his cinamon, to make his gain, in 
iNUter, equal to that of A?*— r-^ to 8 3. 
. 170. Sold84cwof fteel, at 12 d per lb; How much flr- 
liiiih mony, at 33 s 8d per pound fterUng^ am I to receive 
fJMUh^ &me ?--— / 80 2 6/^. 

I. ?7i^ What. 
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171. What number is that, from which if yon dcduft -^ 
of ^-, and to the remainder add -xV of tf , the fuin will be 

172. What is the duty of 496 lb, at i .03 1 d per lb ?— -* 

jC 2 2 7.50. 

173. If I lend a man 650 1 for 22 month?, How long 
ought he to lend me L 953 6 8, to be even with jne*?— 
15 months. 

174. If 48, taken from 120, leave 72 ; and 72, takeA 
from 91, leave 19 ; and 7, taken from thence^ leave la: 
What number is that, out of which, when yea have taken 
48, 72, 19, and 7, there remain 12?— 158. 

i7(;. A can do a piece of work in 10 days; B, alone, xm- 
13. Set them, both, about it, together: In what time wil|. 
it be finifht ? 5 J-f days. 

176. A has I of a ihipf B, i; C, -i^\ D, -^. TW 
niafter clears 1 20 1 ; How-much muft each owner have ?•««« 
<^, / 60. . ^, 30 . . C, 7 10 . .D, 22 io» 

177. Two*mercharit«f A and B, barter, A had 1 3 cw 3 <i 
10 Id of fugar, worth 6| d per lb ; for which B gave hiflv 
27 cw 2 q 20 lb of figs. How did B rate his £gt \ ■ ■ » 

ft 3 I. 

178. In what time will the intereil of L 49 3 equal tU 

proceed of L 19 6, at ufe 47 days at any rate of intereft^ 

-— I S^Vff ^p- 

179. What is the duty of 296 pieces, at S t 10.724 po^ 
piece? ^ 28 o 9.86. 

180 A merchant bought 11 cw 3q zi lb of fugtr» a6 
. 5^d per lb; and fells it again for 6^d per lb. How madli 
did he gain by the whole ? ^8 271. 

181. If 30 men can perform a piece of work ini i days i 
How-many will accompiilh another 4 times as big, ia Ott0 
fifth of the time?— — — 6co«rf». 

182. If a gentleman, having cos to pay among his fal^ 
bourers for a day's work, wouMgive, to every boy, 6d8 
to every woman, 8 d j and to every man, 1 6 d. The nam* 
.ber of boys, women, artd men, was the fame. What was 
the number of each ? 20. 

183. A perfon, dying, left his widow 1780 1, and i2jo 
to each of his 4 children. Fe had^been 25 J years in trade; 
and h«d cleard (at an average) 126I a-year. What had he 
to begin with?— ^' 4189 to. 

184. A 
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184. A gentleman hal 7I 17 s 6d to pay among his la-^ 
bourers. 1 o every boy he gave 6 d 1 twery woman, 8 d j 
and to every man, 16 d; and there were, for every boy, 
three women ; and, for every woman, two men ; What was 
the number of each? 1 5 ioyt^ 45 nvomin^ 00 men, 

i^^. What is the duty of 729 fldns, at di .89I per ikin f 
.— — — £ 5 »5 <5.54.|. . ^ 

1 85, A merchant, in Flanders, delivers 500I flcmifh, to 
receive the fame again at London ; the exchange at 35 s 6 d 
flemiih per pound Aerling. How much mall he receive?—- 
£2?i 13 9 2. 

187. Part 1 500 acres of land; give B 72 more than A ; 
•nd C, 1 1 2 more than B. What will each have ? — --jt, 
414.1..^, 486f ..C, S9^• 

1 88. Admit a tax of 39 1 is layd on a town, for the build-' 
ing of a bridge ; and the value of the town-rent is 000 1 per 
annum. What ihall a man pay towards it, who& mcomc is 
Worth lool per ammm?. ■ "X 4 6 8». 

1 89. What is the duty of 729 fkiAs, at Dr.^91 per ikin T 

iSi^ A tradelinan increaft hb eflate, annuallyy a third 

Sirt, abating lool which he f^ent in his family ; and, at 
e end of 7^\ years, found that his eftate amounted to L3 1 79 
yi 8. What had he to begin-with?«— 1480/. 

191. Suppofe A has an eftate of C3i per annum, and 
fays 5 s led toafubiidys What ihall B pay; whofeeftate 
18 worth 100 1 per annum ?— ^ 1 1 o/y. 

192. What quantity of water will you add to a pipe of 
jDOuntain-wine, value 33 1 ; to^ reduce die firft coil to 4 s 6 d 
the gallop ? 2o| gallons. 

193. What is the duty of 649 &ins at D0.65I per ikin ? 
£i 15 5.90I. 

194. If 136I were to be divided between two men; fd 
the leiTer (hare may have fuch proportion to the greater^ 

as 2 to 5 ; What mull each man have ? ^beone ^ }fi ^7 

12-^.. The other ^ 97 a lo r-f. 

195. What is the duty of 127^ dozens, at Si 3.28 -J per 
dozen ? — ^ 829.! 3|. 

196. There is the fum of loco 1 to be divided among 3 
men ; in fuch manner, that, if A have 3 1, B ihall have 
5 I,, and C 8 1. How much muH each man have I ■ 
A.mufi have ^ 187 10 , . ^,. 312 ic . . C, 50Q. 

'97* ^U 
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1 97. If» by felling hops at L 3 vo per cw, the planter 
clears 30 per cent; What was his gain percent, when the lamc 
^oods fold at 4 pounds, and a crown ? £ 57 17 i|. 

198, Shipt, for Jamaidt, 550 pair of ftockings, at us 

6 d per pair ; and 460 yards of ftufF, at 14 d per yard : in 
retarn for which, I had 46 cw 3 qrs of fugar, at 24 s 6 d 
percw; and 15701b of indigo, at zs 4d per lb. What 
remains due to me of my adventure ? £ 102 12 11 2. 

19Q. What is the duty of 479 cw 3 qu 26 lb, at S 3 

^63^ per^w?- —£79 5 5-29I- 

200. A merchant aiC Cadiz, receives 1 500 ducats, to pay 
the fame, by his correfpondent, at London ; the exchange 
581^ pence, per ducat. How much does it amount to ?— ^ 
£ 365 12 6. 

201. Lent 109 guineas, at 4 per cent: which, by the 
i 8ch oi auguft ( 1 7.40) was raifd, by the interell, to as^ 
many nK>idores, wanting 2s 6d. On what day did the 

bond bear date ? 7^h It '733' 

202. If a tower be 384 feet high from the foundation, and 
a (ixth part be under the earth ; and an eighth part under 
the water; How much in height is viiible ? z'jifeet. 

203. A merchant at London receives, from his correfpon. 
dent abroad, his account current: the balance of which is 
756 dollars; the exchange at 53^ pence per dollar: What 
does it amount to ? £ 169 4 i 2. 

204. What is the duty of 2a cw i qr i ^ lb, at 6 s 8 d 
per pound; paying 5 per cent, and 5 percent off?'— — 
^ 39 i^ 10.6©. 

205. A carrier receivd 50 (hillings for the carriage of 
3CW 3 qrs 21 lb, 137 miles. How much ought he to re* 
ceive at that rate, for the canying 2 cw i qr 21 lb, 279 
miles?— jf 321." 

206. A merchant would lay-out, in fpices, e66 1, at the 
following 'prices; to- wit, cloves,' at 4 s per lb; mace, at 

7 s ; cinamon at 3 s ; nutmegs, at 1 2 s ; and p^per, at 2 s 
per lb. And he would have an equal quantity of each ibrt. 
what is that quantity ? 400/^ if tath fort. 

207. The computed diftance between London and York 
ifl I CO miles. Now, if a man fat out from London, and 
walk ^vtjy day toward York 20 miles ; How long will it 
l>e, before he gets to his journeys end? ikdays: 

208. If 40 acres of {^s can'be mowd by 9 men, in 7 

days; 
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days^ How mtivy acrei may be mowd by 24 men, io 28 
dayi } * 426 iirr// 2 rf i^ 24 /^/e/. 

209. What is the neat duty of 96^ cw at 2 1 per cw ; 
paying fobGdy at 5 per cent, and ^ per cent off; impoft at 
as bdoercw^and 6i* per cent on ?——/^ 2-? 9 6.26A. 

210. if 48 pioneiers, in 12 days, can make a trench 24 
yards long; In how' many days will 162 pioneers make a 
trench 108 yards ?— — 16 <%/. 

211. Bought 127 pieces of cloth, for which T deliVerd 
3589 ells of Holland at 7 s 11 d per dl fnglilh ; What 
coft m piece of that cloth ? £ 1138 i'?^. 

212. The account of a certain fcfaool is as follows: to- 
wi^ Tff .of the boys learn geometry; 4 l^rn grammar ; 
^c learn arithmetic; ^<^ Icam to write; and 9 learn to 

read. What was the number of each ? 5 geomt/frs^ 30 

grammarians^ 24 arithmeticians^ 1 2 ivriterSf 9 readers. 

213. Four merchants A, B, C, and D, make a flock. 
A put-in* 227 1; B, 349}; C, irql; and D 430!. In 
trading they gaind 428 1. What was each merchant's (hare 

of the gain? A : 85 19 6 3 . . i?: 132 3 9 . . C; 43 

11 I 3 . . D: 166 561. 

214. What is the neat duty of 35 cw 3 qrs 24 lb, at 3 s 
4d per lb;' paying fubfidy at 5 per cent, and 5 percent 

off; impoft at 10 per cent, and b\ per cent off? £ 94 

16 6.SO. 

215. Two men, A and B, join their ilocks. A had 
344 1 I (^ s 9d ; B had 2 1 3 1 5 s. 7 hey gaind, in trading, 
578 1 14s 9d. What was each man*8 fhare of the gain ? 
■ » ■ A: 3C7 11.6 1 . , B rz2i 3 a 1. 

2t6. I nave layd-out, for a merchant, 638I 17s 3d; 
he allows me 2| per cent. Before that, I Ow*d him 17s 9d. 
How much is he indebted tome? £^7^ 10 »o '• 

217. Bought a tun of wine for 78I 17 s; At what price 
muft I fell it per quart, to gain ;1 10s by the whole; 
when there were 22 gallons leakt-out ?— -^22 J. 

218. What is the neat weight of 976 dozen, at 6 1 per 
dozen ; paying old fubfidy and new fubfidy, each 5 per 
cent; and 5 percent off; and 4 fubfidy at L 1 13 4 per 
^entj and 5 per cent off ?——*—— ^ 649 o 9.60. 
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BOOKS printed for, and fold by J a m e & 
Hodges, at the Looking •• Glafs^ facing 
Si. Magnus Church, London-Bridge. 

1. ^Peftacle de la Nature j or, Nature delineated : Being philofophical 
^^ Convcrfations, wherein the wonderful Works of Pro^dtoce in the 
animal, vegetable, and mineral Creation, are laid open, the folar and 
planetary Syftem, aad whatever is curious inMathernaticks, explained. 
The Whole being a compleat Courfe of natural and experimental Philo-" 
fophy, calculated for the Inftru6lion of Youth, in order to prepare them 
for an eafy Knowledge of Natural Hiftory, and create in their Minds an 
exalted Idea of the great Creator. Trajiflated from the original French, 
by John Kelly, of the Inner-Temple, Efqj D. Bellamy, of St. John's 
College, Oxford, and J. Sparrow, Surgeon and Mathematician. The 
Whole cmbelliflied with a great Variety of Copper Plates, beautifully 
engraved by the beft Hands. The Third Edition, with large Additions, 
carefully revifed and correftod ; with a^ particular Table of Contents, 
and a. general copious Index to each Volume, In Seven Volumes, 

2. Mr. 'Wingate*8 Arithmctick ; containing a plain and familiar 
Method for attaining the Knowledge and Pradlice of common 
Arithmetick. Compofed by Edmtmd Wingate, of Gray *s< Inn, Efq; 
and, upon his Requefl, inlargcd in his Life- time j alfo fince.his Dcceafe 
carefully rtv\{ed, and much improved ; as will appear by the Preface and 
Table of Contents, by John Kerfey, late Teacher of the Mathematicks, 
With a New Supplement, of eafy Contra^jons in the neceilary Parts of 
Arithmetick ; ufeful Tables of Intereft, and Flemi/h Exchanges ; as 
alfo, Practical Menfuratton, by George Shelley, late Writing-Mafter of 
Chrift*8 Hofpital. The Seventeenth Edition, accurately revifed and cor> 
redded. 

3. Arithmetick, both in the Theory and Praftice, made plain and 
eafy, in all the common and ufeful Rules, both in whole Numbers and 
Fra^ions, Vulgar and Decimal. Alfo Intereft, Simple and Compound ; 
and Annuities. Likcwife £xtra£tJon of the Square and Cube-Roots. As 
alfo, the Tables and Confl:ru£Uon of Logarithms, with their UfeiuArith* 
nietick and Compound Intereft : together with Arithmetical and Geome- 
trical Progreftion, and the Combination and Ele£tion, Premutation, and 
Cc mpcfition of Numbers and Quantities. With the Addition- of fcvcral 
Algebraical Queftions. By John Hill, Gent. With a Preface, by H» 
Ditton, G<nt, The Seventh Edition, accurately revifed, corre&ed^ and 
improved, by Mr. E. Hatton and Others. 

4. The Young Mathematician*8 Companion ; being a compleat Tutor 
to the Mathematicks, whereby the young Beginner may be early inilrudt- 
c-' i thofe^vvho have ioft the Opportunity of Learning in their Youth may 
>vth very little Pains, and in n ihort Time, become Proficients in tlus 
delightful and tnftrudlive Science j and fuch whofe Bufinefs it is to Teach 
may receive much ufeful Afliftance. Containing, i. Vulgar and Deci- 
mal Arithmetick, Extraction of Roots by natural Numbers, and by Lo- 
garithms, a. Defcription and Ufe of the Seftor, with moft ufeful Defi- 
nitions, Theorems," and Problems in Geometry, 3. Plain and fpheiical 
Trigonometry, Aftronomy, Dyalling, and Surveying of Land, ^. Ca- 
ucus Difcourfes calculated to render a practical Knowledge of the Ma- 
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tfiematiclti mcc eafy and ftm liar. The W)iole intrrfpei^d wrkh ie- 
1 ghiful and uftrful QucAions, and adorned with proper Schemes in or^fex 
to excite the Curioftty, and reform the Miads of Youth. By Chakes 
Leadkctter, Teacher of the Mathematicks. The Second Edition, with 
large Editions . 

5. A general Introdo£tion to Trade and Bufinefsj or, the ywing 
Merchant's and Tradefman^s Magazine ; being an AiTiilant toVouths on 
thtir ieaviog School, and entering upon Apprenticeships ; dcfigned to pre- 
vent their lofing the Learning they have acquired, and calculated for a 
general Infhru^lion, progrdfively through the various Btunches of Trade 
and Merchandiae, under the following Heads 5 i. The PrincipJe^ ot* 
Crammar explained, whereby the Reading and Writing true Eogliih are 
rcodeied very eafy. 2. The Ufe of the Pen made eafy 5 or, the heft 
Inftrudtion to attain a mailerly Manner of Writing ; \rith compleatl^x- 
amples of the fevcral Hands now in tJfc, and the Forms of Notes, Re- 
ceipts, &c. Curioufly engraved by Mr. G. Bickhain, fen. 3. Arithme- 
tick in all its Parts, Vulgar and Decimal ; with Examples iii all ihe 
Rules (in the moft concife Manner) applied to Bufinefs. 4. 'Hie tiiu^ 
Contraction of Words and Titles, with proper Dircftions how ^oaddrdGi 
Ptrfons of Quality, and thofe in publick Employ. 5. Examp.'es of Bi& 
of Parcels and Exchange \ Inftru(5lions for Remittances, Order* for 
GooJs, Letters of Credit and Correfpondcnce, Invoices, Receipts, &c. 
adapted to Trade in general. 6. Forms of Law Precedents, bothrelattog 
to Trade and Conveyancing, is Bills, Bonds, LeaTes, Articles, ice, 7. 
Witcrlldc Bufmefs ; with theConftitution'of Keys, Wharfi, Porters, &c, 
a.-.d Oi'eivations on I^rcight, Aveiage, Primage, &c. i, DireCKons for 
Entring Grtodi at the Curtom-Houfe, Inward, Out^'araj aAti by Ciirtiii. 
lute J with an Account cf Goods prohibited. Exportation and Importa- 
tion, and an Account of Foreign Coins* Weight, and Wcafures; 9. 
Merchants Accompts, with a Collc^tioji of Arithmetical QueiHons to di- 
vert Youth. 10. Tables of Intereft from i to lOoL calculated in the 
mo|} exa£l Manner, to the Thouf.\ndrh Part of a Farthing. The Second 
Edition, with Additions and Improvements, By William Markham. 

6. For the Ufe of Schools, recommended by a great Number of the 
moft eminent School-maftcrs in and about London, ^nder thiftir Hands, 
the Twelfth Edition of an Introdudlion to fpelling and reading Englii^i ; 
being the moft plain and eafy S^ethod ef teaching young Children to 
read. Containing, i. Tables of Monofylhbles adapted to the Capacity 
•f the youngeft Children, leading them on gradually fyom the eafieft to 
the rooie difficult, and fo the hardcft Words. 2. Tables of Diflyllables 
after the fame Manner. And, 3. Tables of Trifyllables, with tlje pro- 
per Divifions and Accents. To which ate added. One Hun« ed and Sfxty 
Letrons,in Words of one, two, and three .Syllables, ranged in proper Or- 
der, by way of Praxis on the fevejal Tables j and a fhort catechetical 
ricourfc, explaining the Rules for S^jclling, Pointing, &c. To which is 
: d ed, A Treatifc on the Art cf Writing and Arithmetick j with a Spe- 
cimen of the Hands now in Ule, engraved by Mr. Bickham/fen,' Alfa 
familiar Tables, adorned with proper Sculptures to delight and inftru^ 
Youth, defigned for the Ufe of Schools. By Win. Markham, Author 
of the Introdu^oft to Trade and Bufmefs. 
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7 . Reading made eafy, A large CoUeflion of Verfcs out of the-pfalnt 
and New-Tcftament, in Two Parts, i. Being a Colle£^ion of Vcrfes* 
that contain Words of one Syllable only. 2*. Vtrics having no Words 
above two Syllables, and printed with a Mark and Divifion between the 
Syllables, defigncd for the Ufe of younp Children in Charity Schools, and:^ 
Others ; being the moft proper Book for young Beginners, By Wm,- 
Weald, Mafter of a Free-School at Billericay in EO'ex. the Tenth Edw 
tion carefull corre£led, with large and ufeful Additions. 

8. Cato*s Diftichs de moribus improved, in a more compJeat and' ofe- * 
ful Method than any yet extant. Ccmtainiag not only a correal numcri- ■ 
c^I CIavi», with a condruing and parfing. Index, but alfo a literal Tran>- 
llation of Erafmus*s Comment on each Diilich ; the Engli/K anfwering 
cxa^ly to the Latin, in diilinA Columns, and diftinguiihed by the fame 
Charadler, the Roman and Italick ; being ufed alternately to that End» 
foe the Eafe of the Learner, for the Ufe of Schools. By J. Roberts, 
Ibrmcrly of St. John's College in Oxford. The Second Edition. 

9. Bibliotheca Technolbgica ; or, a Pliilologlcal Library mi literary 
Arts and Sciences ; nfix. Theology, Ethics or Morality, Chriftianity, 
Judaffm, Mahpmetanifm , Gentilifm, Mythology, Grammar and Lan- 
gnage^ Rhetorirk and Oratory, Logick, Ontology, Poetry, Criticifm^ 
Geography, Chronology, Hiftory, Phyfiology, Botany, Anatomy, Phar- 
macy, Medicine, Polity and Oeconomies, Jurifpradcncc, Heraldry, and 
Mifcellanies. The Third Edition, witti. an, alphabetical Index of the 
principnl Matters. 

10. Logarithmolog'a j or, the whole Doctrine of Logarithms, in the 
Theory and Praftice. Shewing their Natorp, Origin, Conftruftion ancl 
Properties, the Praxis of LogarithoDs, and the Application thereof to the 
fevcral Branches of roathematical Learning j together with a Three-fold 
Canon of Logarithms, Sines and Tangents, and a Table of logiftical Lo* 
^arithms. 

X J . A new and compendious Syilem of Optlcks \ viz. Catoptricks, of 
the Do6lrine of Vifioa by reAe^ed Rays ; Dloptricks, of the Theory 
of Viiion by refraAed Rays. To which is added » a Pefcription or 
the mod ufcfuI optical Infhruments ; vis. The Eye, Camera Obb 
ffinra, Microfcopes, Telefeopcs, Perfpe£live Glaflcs, the Magick Lan- 
thorn,. and of the Manner of adaptii^g Micrometers to M.crofcopes and 
Teiefcopes of the reflf£ling Sort. The Whole illaftrated by Copper- 
plates as big as the Life. The above Two Books by Benjamin Martin. 

.12. The Geography of Children. ^ ihort and eafy Method of teach- 
ing or learning Geography j deiigned principally for the Ulc of Schools 5; 
whereby even Children may in a /hort Time know the Ufe of the tcrra- 
Orial Globe, and geographical Maps ^ and all the confi'do able Countries in* 
the World ; their Situation, Boundaries, Extent, Divifion, Wands, Ri- 
vers, chief Cities, Government and Religion ; dvidcd into Leflons, by 
vay of Qucftion and Anlwer ; with a new general Map of the World j; 
as alfo a Lift of the Maps. Neceflary for Children. Tranflated from* 
thp French of Abbot Lenglet Du Frefnoy, and now greatly augmented' 
and improved t^-ough the Whole. The Fourth Edition. To which is 
prefixed. A Method of learning Geography without a Mafter, for the- 
Ufe of Rich grown Per fens as have ncgle^cd this ulcful Study in their - 
Youth. And to this Edition is now added, a Table of Latitude and Lqa* 
.gitude of the moft remarkable PJaccs mentioned in this Work. 

• % 13. The 
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13. The IftftruAor : or, Young Man's beft Companion. Ccmtaining 
Spelling, R^tding,-Writing, and Arilhnnctickj in an cafier way than any 
3ret publ.ilied , and how to qutUifjr any Perfon for Biiiincfs withoat tbe 
Hdp oP a Miftcr. Inftruftions to write Variety of Hands ; with Co- 
pfes both m Profc and Vcfffe j how to write Letters oft Friendfhip or 
buTincrs ; Fonm of Indentares, Bonds, Bills of Sale, Receipts^ Wilts^ 
Leafes, Rcleafes, Sec. Alfo, Merchants Accompts, and a fli^rt and eafy 
Mcthoi of Book- keeping ; with a De'cription of the Produ£V, Counties, 
and Market -Towna In England and Wales. Together with the Carpen- 
ters plain and cx»€i Rule. ihcM'ing how to roeafure Carpenters, Joiners, 
S J wycrs. Bricklayers, Pbifterers, Pfunvbers, Mafons, Glaficrs and Pa/a* 
ters Work ; how to undertake each Work, and at what Price ; theHates 
of each Commodity, and the common Wages of Jowrncynien ; with 
CoJiter*s Line» and CoggefhaJPs Defcrtption of the Sliding Rule $ 
likewife the Praftical Ganger made ea/y j the Ait of Diallins ; and how 
to ered and fix any Dial ; with Inftfuftions for Dying, Colouring, and^ 
making Colours ; and fome general Ohfervations for Gardening every 
Moiitli in the Year. Tq which is added. The Family's h^ft Compa- 
nion, with Inrt:rti6lions for Marking on Linnen j how to P.'ckle and Prc- 
4<»rvti ; to make divers Sorts of Wines ; and many excellent Plaifters and 
Medicines nccclTary in all Families ; and a compleat Ticatifc of Farriery 5 
with a choice Colle£tion of Remedies very fit for all Farriers and Grooms, 
Alfo fome nfeful Intereft-Tables. By George Fifhet, Accomptant. The 
Ninth Edition, revifed and corre£):ed. 

14. A general Treatife of Menfuration ; containing many nece0ary 
and ufetui Improvements, compofed for the Benefit of Artificers, Build- 
ers, Meaforers, Surveyors, Gangers, Farmers, Gentlemen, youn^ Stu* 
dents. Sec, The Whole being intended as an eafy Introduftioft to fe- 
leral Parts of the Mathematieks. The Second Edition, vidth'niany Ad^ 
ditions. By J. Robertfon* 

15. A new Edition of the Works of Virgil, with t profe Interpreta- 
tion in Latin, and Notes in Englifh. In this Edition many Thoufand 
Alterations ar/t madd in Pointing, different from thofc which have been 
hitherto cftcemed the bcft Editions. The true Readings are here fepa- 
rated from the Corrupt ; and the Notes are hiftorical, critical, and ex- 
planatory ; and fhewing in what t)ie fevei^ Beauties cofifift. To this 
Edition are fixed, a Preface containing fome ftw Obfervattons on Point- 
ing, with other Particulars relating to the Work. 2. The Hiftory of 
Virgit. 3, Fabulous Accounts of VirgiU 4. Remarks on Verfes falfly 
afcribed to Virgil. Before the J£ncU is a Dffcourfe on the different Et- 
cdllenctes of Homer and Virgil ; with a new Map of the Voyages of 
^neas ; in which the Frrors and Def(t£lsof the former Maps are amend- 
ed and fupplied. A Poftcript is added concerning Englifh Tranllations of 
Virgil. 

16. A newJEdition and Tranflation of fele£l Colloquies of Erafmo^, 
vrith Notes ; and the Life of the Author. The Editor has been parti- 
cularly careful to chufe fuch Colloquies as expofc and ridicule the Abfur- 
dities of the Church of Rome, in order to guard tlft Minds of Youth 
againfl Popery and Superftition. He~ has prefervcd the Teitt pure, and 
not taken the Liberty to tranfpofe and mutilate it, as fome late 3drtors 
have done* In this Tranflation he has endeavoured to imitsite the StUe 
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o/'his AiitWr ; and in hisEdidon and Tranflation his prmdpal Viewr* 
the Improvement of Learners. The above Two by Mr. Cboke. 

17. The English Rudiments of the Lat'.ia Tongue explained byQjieftion 
and Anfwer, vvhich are fo formed that a Child, omitting Altogether the 
Qi^eftions, rr.siy learn only the Anfwcrs, and be fully inftru£ted in th« 
the Latin Tongue, -By Wm.Dogard, formeriy Mafter of Mcrchanjt- 
Taylor's School. 

18. R'hetorices Elcmeiita Queftionibus & Refponfionibus ExpHcata quae ., 
ita forraantor ut Queftionibus prorfus omiilis vel negleftis Refponfionjss 
iolumnlodo integram Rhetorice, Inftitutioncm Tyronibus exhibeant. Per 
Cuil. Dugard^ in ufum Scholx Mercatorum SciiToruni. Editio Sexta de- 
clma. 

j^, A Pfench idiomatical 8c critical Vocabalary, alphabetically digef^* 
ed ; wherein is contained, an extenfivc Variety of Words, fo difpofed that, 
a' much greater Number may be learned with more Eafe and a lefs Time 
than is ufnally taken up in the prefent Method of teaching the French 
Language ; with Notes, explaining the different Senfes of V/ords, ia. 
their proper and figurative Exprcffion ; and fhewing how they are em- 
l^loycd in either a grave or a burlcfque Stile, &c. Collefted from the 
beff French Authors, grounded upon the French Academy, and rendered' 
according to the Idioms of both Languages. By Ifaac Coufteil. 

20.. The Chriftian School -Mafter ; or, an Abftra£t of Scripture Hi» 
ffcory. In Two Parts. With an Appendix, containing a Aorc Accotjnt 
of the Lives, Aftions, Travels, and. Perfecution of the Holy Evangclifts 
and Apoftles; extracted from the Writings of the primitive Fathers, andt 
the moft approved Ecciefiaftical Hiftorians. The Whole digefted int© 
proper Leflbns, by way of Queftion and Anfwer, for the religious Educa- 
tion of Youth in Schools. By D. Bellamy, formerly of St* John's Col- 
lege, Oxford. 

21. Reading made perfeftlyeafy ; or, an Introduction to the Reading 
the Holy Bible 5 confifting of Leflbns fo difpofed tjiat the Learner is led 
on with Pleafure from more eafy to more hard Words ; which is the 
only Method of Teaching : Being Sentences from Scripture, and other 
divine and moral Authors ^ alfo Scripture Stories, very pleafant and ad- 
vantageous to Youth, to prepare them to under/land the Holy Scriptures, 
To which are fubjoined Six familiar Fables, with an inftru£bive Moral to 
each of them. The Sixth Edition, withlarge Additions. By T. Dyk«, 
School. Mailer in London. 

az. Navigation Unveiled 5 or, a new and compleat Syftem of Naviga- 
tion in all its Branches. Containing Arithmetick, Geometry, Trigono- 
metry, Geography, and Aftronomy, in a more plain and eafy Method 
than any hitherto publiflied, and more adapted to Beginners. Sailing by 
the Mercator's or Wright's Charts exj>lained from the firft Principles, and 
fully illuflrated in a Variety of ufeful Examples. The Theory of the 
Tides, Currents, Variation of the Compafs, Lee-Way, &c. particularly 
confidered j and the Difficulties in Reckoning^vPhich proceed from them 
fully explained. A. compleat Set of all the Tables ufeful in Navigation 3 
vrith their ConftruClion and Ufe at large. The Defcription and life of 
the Inifruments commonly ufed, and fome new ones of the Author's 
own Invention, To which is added, A new Way of keeping a Reckon- 
lA^ on the Principles of Mcrcator's or Wrist's Sailing. The Whoje 
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calculated for Piaftice; Md the Example*, fach as dally occur at Sea* 
in a manner quite di/lerent from other Ssf^cmi j be'ng freed from many 
Supcrfluit'CS which thofe who have wrote on th«5 Subjeft.iiave generally 
made titc of, ami abounding with Variety of Rules which are abfolutcly 
necen'iry, and have never before been treated of. Performed with the « 
prcArcft Exaftnefs, and approved of by the moft eminent Mathematicians* 
By Edwnrd Hawk fly. Teacher of the Mathematicks. Neatly printed 
in Two Volumci, Odavo ; and illaftrated w ith Copper Plates, curiQuiiy 
"•engraved, 

xj. A Tre.itiftf of fuch Mathematical Inllriiments as arc ufuaHy put" 
into a portable Cafe ; containing their various Ufes in Aritfcroetick, Geo- 
metry, Trigonometry, ArchitetTl ore, Surveying, &c. defigncdfor theBc- 
ncfit of EneJncers, Architects, Surveyors, and young Students, in the 
Mithcmaticlci. To which is prefixed, A fliort Account of the Authocg. 
U'ho have treated on the proportional Compafl^es and 5e£lor« By J. Ro- 
bertfon, F. R, S. with feveral Copper Plates, curioufly engraved, 

24. C^cker^s Arithmetick ; being a plain and familiar Method fuicahle 
to the meaneft Cappcity, for the full underftanding that incomparable Art 
as it is now taught by the ableft Schoolmafters in City and Country, By 
Edward Cocker, late Priftitioner in the Arts of Writing, Arithmetick^ 
f nd Engraving : Being that fo long fmcc promJfed to the World. Pcrafed 
and piibliflicd by John Hawkins, Writing Maftcr, near St, George's 
Church, Southwark, by the Author*? correal Copy, and commended to 
the World by many eminent Mathematicians and Writing-Mafters in ani 
Bear London, The Fifty-fccond Edition, carefully corrcftcdand ^mend- 
ed, by George Leifter, Accomptant. Licenfed Sspt. ^ 1677* Roges 
l^'EArange. 

2$. An Tntrodu£lion to making Latin, comprifing, after an eafy com- 
pendious Method, the Subftancc of the Latin Syntax, with proper £ngli& 
Examples, moft of them Tranflations from the claflical AutbotSj^ in one 
Volume, and the Latin Words in another. To which is fubjoined, In 
the fame Method, a fufficient Account of the Affairs of ancient Gr^cc 
and Rome. Intended at once to bring Boys acquainted with FJiftory and 
the Idioms of the Latin Tongue, with Rules /or the Gender of Nouns, 
The Fourteenth Edition. By John Clark, late Maflcr of the publick 
Orammar- School at HuM. • ' 

a6. Jamiliar Forms of Speaking, compofed Wr the Ufe of Schools ; 
formerly fitted for the Exercifc of a private School only, now publiHied 
for common-Ufe ; partly gathe'-ed, partly compofed. The Pour-and- 
twenticth Edition, cone<Scd, amenc!cd, and fomewhat enlarged* T# 
which are added, Short Forms forparfinga Leifbn, 

27. The Child's Delight j or. Little Mafter and MIfs*s infttofting 
. and diverting Companion. Part I. Containing the Alphabet of ealy Syl- 
lables, &c.. Plar^ IL Cjnfitling of pretty Songs, Tales, Catches, and 
ether humorous and innocent Stories, adapted to the Age of thofe they 
are defigned fbr, with a Pi£Vurc at the Head of each. The Whole cal- 
culated to render the Learning to Read a Diverfion rather, than aTafk. 
By a I^over of Cliildren. 

a8. The Child' sJ>Iew-year's Gift ; or, a C«ne<?lion of theTuoftcTiafte 
and lignificant Riddles upon the moil familiar Subjc£ls ; the Whole beau- 
tifully engraved on Copper Plates. 'Recommended to all kind Mothers, 
4S ao.iiiilra^ive and entertaining Cbrnf^anion- for their Children*. 
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19. A Tuur through ihe whole IHaiad of Great Britaiii, dlvid«l into 
Circuits Qr Journeys, giving a particular ;tnd entertaining Account of what- 
ever is curious and worth Obfervation, iU2. I. ADefcription of the prin- 
cipal Cities and Towns, their Situation, Government ajad Cptnmcrcc. 
a. The Cuftoms, Manners, Exercifes, Diverfions, andEwploymentsof the 
People. 3. The Produce and Improt?ement of the Lands, the Trade and 
Manufaftures. 4. The Sea Ports and Fortifications, the Courfe of Ki- 
vers, and the Inland Navigation. 5. The publiqlc Edifices, Scats, aj^d _ «■* 
Palaces of the Nobility and Gentry. 6. The Ifles of Wight, Portland,*" 
Jerfcy, Gu^ofey, and the other Engitih and. Scotch Ifles of nooft Note. 
Jhterfperfed with ufeful Obfcrvations. Particularly fitted for the Perufal 
of fuch as defire to Travel over the IHand. By a Gentiemaji. In Four 
Vclugaes.. 1 he Fourth Edition, >vuh very great Additions, Improve- 
xnents, and Cor regions, wh;ch bring it down to the Year 1748* 

30. Neatly printed in Pocket Volumes, cmbeiliilicd with Frontifpieces 
and Maps, curioufly engraved, 

. I. The Hiftory of the Lite and Reign of Lewis XIV, King of Fiance 
and Navarre j containing an cxa£t and comprchenfivc Relation of all the 
Battles, Sieges, Inlurretticns, Negotiations, Intrigues, lecret Defigns, Sec, 
with whatever clle is memorable in that long and a^ive Reign. In 
Three Volumes, 

2. The Hiflcry of the Life and Reign of William IIL King of £ng^ 
land. Prince of Orange, and Hereditary Stadtholder of the United Pro« 
vinces | contaiiyng a Series of memorable Efforts for maintaining the Li« 
bertiesof Europe, &c. 

3. A new H'ftory of the Life and Reign of the Czar Pctcf the Great, 
Emperor of all RuiTia, and Father of his Country j containing his Wars 
with the Swedes, Turks, Tartars, and Pcrfians ; his Travels, &c. 

4. A critical Review of the Life of Oliver Cromwell j containing his 
Defcent, Alliances, Military Exploits, Maoagemept of the ParliamcQt^ 
the Army, &c. 

<• The Hiflory of Francis Eugene, Prince of Savoy, Prime Mi- 
lliner to his Imperial Majefiy, and Commander in Chief of all the Forces 
of the Emperor and Empire ; containing the Military Tranfa^ons of 
above Thirty Campaigns, &c. 

6, The Hiftory of John Duke of Marlberou^, Captain-General afld 
Commander in Chief of the/ Armies of her^ Britannick Majefty and the 
States of the United Provinces, Mafter of the Ordnance, Sec. 

7. The Life of his Serene Highncfs ckarks Prince of Lorrain, Field- 
Marfhal and Commander in Chief of her Hungarian Majcfiy's Forces ; 
containing an authentic Relation ^ the 'Affairs of Germany, Pruffi^, 
FnuQce, Spain, Holland, &c. < ' 

The above Books are coneclly compiled from the moft authentick Re- 
cords of our ov.iiand other Countries' j arc ia their Nature inflru^ive as 
well as enu-rtajning, cuniamini^ ihe. mott materiai Tran£i6tious and State 
Affairs of Europe tor near 100 Years. 

31. An UmverfalHiftory, from the Beginning of the WcrkJ to the Em- 
pire of Charkningne. In Four Volumes, izmo. By Mr. Boffuet, laSe 
Bifhop of Meaux, tcrnierly Preccptd? .to the i);JUj)h.n. Tranflaud from 
the Thirteenth Editicr: of tlu* Original, and continued down to tl.e pre* 
ient Time. By Mr. Liphinilgn. 
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